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Milton Roy Motor-Driven 
Pump with Instrument Air 
Stroke Length Adjustment. 
Control cabinet (front) houses 
components of the stroke- 
adjusting servo system. Re- 
mote capacity control by two 
process variables is possible 
when variable speed motor 
driver is used with pump. 


BE SURE TO SEE IT UU folast-tilem tine) <-Ml-laletism-(el lett teal-iil 
at the Milton Roy Exhibit, 
“25th Exposition of the : . o 
Chemical Industries,” Dec. oh’ Mlat-tigslesl-iel me -liee tle late | 
5-9, Convention Hall, Phil- 
adelphia, Booth 313. 





P - , . 75 
DESIGN FEATURES Here is precision controlled volume Heart of this new motor-driven pump a 
ie i ° 3-15 psi pumping with a plus: automatic ca- is a small, powerful rotary air moter all 
Main cupply sir............ 80 psi pacity control by standard 3 to 15 psi coupled to the stroke-changing mech M 
Air consumption: instrument air signal. Plunger stroke anism. Air volume boosters in the o 
Motor running full speed. .15cfm length is infinitely adjustable from motor lines give fast, positive positior Ch 
Motor not running. . .0.3-0.4 cfm or a ° é beck L 
Bieter anveiutionn aur tach zero to 100% of maximum by an air- ing. An extremely stable feed = 
change of pump stroke....... 240 operated servo system that is accurate circuit gives high positioning accuraty. 81 
Air consumption per inch to within 1%. A change in instrument Air consumption, when the systél 
change of pump stroke. .2.5 cu.ft. A . ‘ . a 3 to 
ag air signal as small as 1/70 psi reposi- is in balance, is low — only 03 
Stroke positioning é ‘ 
so ceva eerad 10 sec./in. tions the plunger stroke length setting. 0.4 cfm. 





Positioning 
accuracy..... . better than 1% 
Sensitivity........ 1/70 psi change new bulletin 955 gives full details. 


In instrument 


eur Send for your copy today .. . to 
air signal 


Milton Roy Company, Manufactur- 
ing Engineers, 1300 E. Mermaid 
Lane, Phila. 18, Pa. 







Engineering representatives in the United States, Canada, 
Mexico, Europe, Asia, South America, and Africa. 
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Are You Among the Shock Casualties? 


Most of us at one time or another have been shocked into realization that 
familiar things and events have apparently suddenly changed. In most 
instances the changes have occurred over a period of time — just a case 


of being too close to the woods to see the trees. 


Quite a number of instrument and control people have just had a shock. 
They are suddenly realizing that rapid but consistent changes have been 
going on in the instrument manufacturing business. Not that they haven’t 
seen new product literature, talked to salesmen and read technical articles, 
it’s just that they haven’t realized that a great many instrument and control 
equipment manufacturers are all moving in the same new direction — 
electronics with emphasis on telemetering, data handling and computers. 
In fact, some experts say that the manufacturers are ahead of the user 
application engineers. Needless to say, a few far-sighted users have con- 


tributed to the trend. 


The many new and vigorous manufacturing firms, founded to produce 
electrical and electronic equipment, are leading the parade. The older 
manufacturers who saw the handwriting early after World War II and 
astutely combined electronics with pneumatic, mechanical, hydraulic and 
optical equipment are also providing the “new look” in instrumentation 
and automatic controls. Behind it all can be seen the guiding hand of 
electrical engineers and physicists who have applied mathematics, feedback, 


dynamics and such to measurement and control problems. 


A tour through the 350 exhibits at the Los Angeles ISA Show was proof for 
most experts that a significant change is now with us. Evaluation, com- 
parison and first-hand discussion provided a convincing picture of the 
electronic trend. Well over one-third of all exhibits were concerned with 
electronic telemetering, data handling, computers, electronic control sys- 
tems and transducers. The electronic trend does not preclude the continued 
need for mechanical, pneumatic and hydraulic instruments. In fact much 
of the success of electronic equipment depends on integration with these 
types of instruments. It seems reasonable that electronics will be a 
stimulant for improved design and performance of the old line equipment. 


Where does your company stand with this change? Is top management 
aware of the significant progress in the field of instrumentation? Are they 
resting on their laurels and letting competition get the production jump 
on them? Do your engineering and operating departments have the five- 
year approach in the area of instrumentation and automatic control? 
Through whatever means available every user of industrial instruments 
should maintain a continuous evaluation of automatic control expansion. 
Today’s measurement and control problems should start in top-drawer en- 
gineering circles. The day of the “artist” is waning. 


Charles W. Covey 
Editor 
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HE PRIVILEGE of stepping into the leadership of our 
Instrument Society of America is accepted by me with 
deep sense of humility and responsibility. Our retiring 
President, Mr. Warren H. Brand, has set a high mark of 
achievement for his term of office. Each of his Executive 
Board meetings produced substantial progress towards clari- 
fication of our objectives and of our organization. His 
leadership culminated in a most successful Council meeting 
in Los Angeles with Council approval of our new proposed 
Constitution and By-Laws. 


I approach the problems that lie ahead of us in ISA with 
an actual feeling of urgency. I am reminded of the passage 
from the story “Alice in Wonderland” where the White 
Queen said to Alice, “It takes all the running you can do 
to keep in the same place.” ISA is in that spot today. Any- 
one visiting the Los Angeles Exhibits and comparing with 
the Philadelphia Show of 1954, — then with Chicago in 
1953—could not help but be astounded at the technical prog- 
ress in instrumentation and automatic control, — the 
application of instrumentation that has taken place in the 
short period of two years. With the popularization of the 
word “Automation” the public too is becoming aware of this 
progress and its impact on our economy. ISA is in the 
unique position of being the one technical Society that 
serves or could serve all of this broad field. I say “could 
serve” because we have hardly scratched the surface of 
some of the larger areas of automatic control. 





A new broader concept is needed of our objectives if we 
are to fully visualize and include these interest areas. In 
our objectives for this coming year we have recommended 
the possible establishment of technical divisions of the So- 
ciety. The divisions suggested include: 


Statistical, Data Handling and Data Reduction 
Metal and Electronic Fabrication 


Transportation (to include Aircraft Flight Instrumen- 
tation) 


Unit Processes (Process Industries) 
Medical and Biological 
Meteriological 

Geophysical 


Nuclear 
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ROBERT T. SHEEN 


ELEVENTH PRESIDENT 


INSTRUMENT SOCIETY 
of AMERICA 


Each of these Divisions may be so organized that it may 
desire to have meetings and symposia varying from a ff 
quency of once yearly to once every three or four years@ 
a Spring meeting. Spring meetings should be held in thow 
cities and regions now considered too small for our larg 
annual shows and conferences. Such Spring meetings conl 
well include exhibits of instruments and automatic controk 
pertaining particularly to the subject matter of the 
vision. 


A visit to the recent Machine Tool Show in Chicago with 
the many exhibits of automatic controls on metal cutting 
and fabrication, allied with machine tools, would show evel 
the casual visitor the impact of automation on that larg 
field. The Society can provide a meeting place for tha 
portion of the industry particularly interested in the om 
trols applied to these machines and to a degree that toda 
has hardly been started. An Atomic Industry Show We 
held in Washington, sponsored by the Atomic Industfiil 
Forum the last week of September. This new industfy 
now in its infancy, is totally dependent upon instrument 
tion and control and while we have many in our Sociéj 
today working exclusively in this field, our structure can® 
enlarged to provide a more specific service to this interes 
The organization for such technical Divisions all is possible 
within our newly adopted Constitution and By-Laws and® 
being studied by several of our committees, including ¥ 
ciety Structure and Planning. It is my sincere hope thé 
much may be accomplished on this prime objective duritt 
1956. 


In order to develop these programs and objectives, pa 
ticipation and cooperation by you, our members, will ® 
essential. We cannot hope to know of your availability® 
your desire to serve unless that fact is communicated to® 
Please do not hesitate to write me or to the National Offi 
offering services on committees or on these varied nati 
functions. 


Your opinions and comments on proposed programs @ 
particularly desired. I am confident that with the @ 
tinued enthusiasm and cooperation of the membership, 
mittees, officers and National Office staff, we can makel 
a year of extraordinary achievement. 


Dur en § 


ISA Jo 
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Robert T. Sheen 
President 





William H. Fortney 
First Vice President 






A. A. Anderson 
Vice President 


Richard N. Pond 
Vice President 


November 1955 











Robert T. Sheen was elected Presi- 
dent for one-year term, November 
1, 1955-October 31, 1956. He served 
2 years as Secretary, and is Past 
President of the Philadelphia Sec- 
tion. He is President, Milton Roy 
Co., Philadelphia, manufacturers of 
controlled volume pumps; and is 
the Chairman of the Board, Chemi- 
cal Pump & Equipment Corp., New 
York. He received his BS ChE in 
1931, and a Professional Degree of 
CE in 1936, both from Lehigh Uni- 
versity. He is well-known in the 
field of industrial water and waste 
treatment. 


W. H. (Mac) Fortney is serving his 
second year as Vice President. He 
takes office of First Vice President 
in charge of Operations. As a pio- 
neer in instrumentation, his first 
job was with The Texas Co., 1923. 
He helped organize Houston Instru- 
ment Society and was first Presi- 
dent, Houston Section ISA. He 
was RP Committee Chairman in 
1948. Mac began his instrument 
career in 1927 with Humble Oil & 
Refinery Co. He was Chairman of 
Houston Section Host Committee 
for the 1951 ISA Conference and 
Exhibit in Houston. 


A. A. Anderson is in his second 
year as Vice President in charge of 
General Relations Division. He was 
charter member of California In- 
strument Society, 1945. He has 
been a member of the Sections and 
Membership Committee since 1952. 
He was Vice Chairman, Los Ange- 
les Section Host Committee for the 
L.A. Show. He received his engi- 
neering degree from Utah Univer- 
sity, 1910. Andy is President, Swis- 
somatic Products Co., and owns 
Anderson Engineering Co., Inc., In- 
struments Parts, Inc., and the 
Rockledge Corporation. 


Richard N. Pond was elected Vice 
President in charge of Technical 
Division for a two-year term. He 
served 3 years as Chairman of 
Committee on Instrumentation for 
Production Processes and CIPP 
Secretary, 1949-52. He is a charter 
member Rochester Section and 
Past President. He is with Taylor 
Instrument Companies as Division- 
al Sales Mgr. for petroleum, com- 
pressors, rubber, power, and bev- 
erage industries, and laboratory in- 
struments. He has a degree of 
Bachelor of C.E., Clarkson College 
of Technology. 





J. Ward Percy 
Vice President 





William G. Brombacher 
Secretary 





Justus T. Vollbrecht 
Treasurer 





Warren H. Brand 
Past President 








J. Ward Percy was elected to a 
two-year term as Vice President. 
He will head the Recommended 
Practices Committee Division. He 
has been very active on the Com- 
mittee on Instrumentation for Pro- 
duction Processes and Education 
Committee. He studied at U. S. 
Military Academy and Michigan 
State University and received his 
degrees in 1923, 1926 and 1929. He 
has been with the Fundamental Re- 
search Laboratory, U. S. Steel 
Corp., since 1985. Mr. Percy is a 
member of the New Jersey Section 
ISA. 


William G. Brombacher was elected 
Secretary for a two-year term. He 
retired as Chief, Mechanical Instru- 
ments Section, National Bureau of 
Standards after 35 years. He was 
Chairman, Society Structure & 
Planning Committee and has served 
ISA in many capacities. Dr. Brom- 
bacher is a member of Washington 
Section. He received his M.A. de- 
gree in Physics from Lake Forest 
College in 1917 and his Ph.D. de- 
gree from Johns Hopkins Univer- 
sity. Dr. Brombacher now serves 
N.B.S. as a special consultant. 


Justus T. Vollbrecht is serving the 
second year of a two-year term as 
Treasurer. He was Chairman of 
the Finance Committee for 2 years. 
He received his E.E. degree from 
University of Cincinnati and took 
Post Graduate work in Business 
Administration at Northwestern 
Univ. In 1938 he founded the En- 
ergy Control Corp., New York, and 
in 1941, the Energy Control Corp., 
of Philadelphia and Baltimore. He 
is the President of both corpora- 
tions. He is a member of the New 
York Section and was the Section 
Treasurer. 


Warren H. Brand completed a most 
successful year as national Presi- 
dent of ISA and retains his seat on 
the Society’s Executive Board as 
immediate Past President. He is 
Vice President of Engineering Re- 
search, Conoflow Corp., Philadel- 
phia. He attended New York 
Univ., and graduated from Cooper 
Union College of Engineering. He 
was Supervising Engineer, Instru- 
ment Dept., at Oak Ridge National 
Laboratory. He was President of 
Oak Ridge Section; served ISA as 
Vice President and in many offices. 


487 





utomation - - Friend or 





Oe 


By HENRY F. DEVER 


President 


BROWN INSTRUMENTS DIVISION 


MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


HREE DAYS BEFORE the official opening of the ISA 
10th Annual Instrument-Automation Conference and 
Exhibit at Los Angeles, California, September 12-16th, Mr. 
Henry F. Dever, 
President, Brown In- 
struments Division, 
Minneapolis - Honey- 
well Regulator Com- 
pany, delivered an 
address before the 
Los Angeles Rotary 
Club. Because Mr. 
Dever’s remarks are 
of such great inter- 
est to the industry 
we are reporting 
some of the _ high- 
lights of his address. 
“Automation has 
been described by 
numerous writers as 
a ‘Second Industrial 
Revolution.’ My feel- 
ing is that this is an 
; ‘Evolution’ not a 
. Automation ‘is not a fad. Robots are not 





Revolution . . 
going to displace hordes of workers, leaving them in some 
sort of technical never-never land, slowly starving to death 
in a technological depression.’ 


Automation Helps Standard of 
Living to Rise 


“America has been investing the equivalent of one year's 
gross national product in production facilities in each 15- 
year period. With this investment we buy new, better or 
greater capacity plants, more automatic devices, and im- 
proved processes. It is this kind of investment that has 
made us the greatest industrial nation on Earth. 


“It is axiomatic that everyone wants a higher standard 
of living. You also know that what gives us this rising 
standard of living is a productive free enterprise system, 
paying our people well and insuring high purchasing power, 
investing in improvements in plants and processes, carry- 
ing out large research and engineering programs and pro- 
ducing a flood of new and better products. But sometimes 
we forget ... the necessity to increase productivity, to elim- 
inate waste, to improve quality and in general to achieve 
lower costs. 


“David Lasser, Research Director of the International 
Union of Electrical Workers, CIO, has said: ‘Properly used, 
automation can bring about a much improved standard of 
living for every American. It is either a tremendous force 
for good or a tremendous force for evil, and it all depends 
on how it is handled.’ I can readily agree that automation 
is a tremendous force for good, but it is quite difficult for 
me to see automation advancing either so fast or so far 
that it produces any substantial evil. 


“T acknowledge that there are sociological aspects on one 
hand and agree that there are probably some problems to be 
solved in connection with them. I want to show the other 
side of the picture to indicate why I think that the sociol- 
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ogical aspects will not result in mass unemployment. We 
may be seriously short of workers, even with automation, 
Factory Management and Maintenance, September isgypes 
published an article entitled ‘What Automation Means to 
America.’ It points out that at the time of their research 
(first quarter of 1955) ‘we had a work-force of some 64 
million available workers, of which 60 million approximate. 
ly were employed. This work-force has been working on a 
40-hour week. On the average, each worker had an annual 
per capita rate of production amounting to $6250 and thus 
will produce nationally a total output of goods and services 
this year of somewhere in the neighborhood of 375 billion 
dollars. If we measure our standards of living in dollars, 
that total output comes to about $2300 per capita for each of 
our 165 million people. 


“Now let’s move ahead 20 years to 1975 and see what may 
be our situation at that time, or in the interval. 


“In the first place, well-founded estimates place our popv- 
lation at 220 million by 1975. Of these, however, the 
proportion of available workers will not rise as rapidly as 
the total. The number of available workers who will be 
willing to be employed in 1975 will be somewhere from 78 
to 86 million people. 


“Now if in the next 20 years our standard of living rises 
at the same average rate at which it has been increasing 
each year for the past 15 years, we will have to produce at 
a per capita of $3900 and we'll have to put out a total of 
goods and services of 858 billion dollars. On the other 
hand, the productivity of the average worker has been 
rising in the last 15 years and it is estimated that in 1975 
he will produce $10,150 in goods or services. So it is easy 
to see that we need, not the 60 million persons who make 
up our employment total in the first quarter of this year, 
but 84 million employed on a 40-hour week, even with high- 
er productivity. 


Automation to Help Offset 
A Shorter Work-Week 


“This looks as though we come out about even; but what 
is going to happen to our work-week? You have already 
heard it stated that Labor’s next great demand after the 
guaranteed annual wage will be a shorter work-week — 8a 
a four-day week or 32 hours. If by 1975 we have accom 
plished that reduction, we will need not 84 million, but 105 
million employed. Automation or other techniques which 
will increase our productivity apparently are going to be 
very necessary if our basic desires are to be met for higher 
standards of living, more leisure time, etc 


“The conclusion reached by the editor of this fine article 
is: ‘We must raise our level of productivity through more 
and more automation even more rapidly than at present. 
Automation must destroy in the sense of making wt 
necessary between 9 and 21 million jobs in the next 20 
years if we are to keep raising our standards of living at 
the present rate and also work shorter hours.’ 


“Automation, then, is not just a nice idea that might 
pay off; it is a program that must be depended on t fill 
the productivity gap between the gross product we ® 
and the manpower we will have available to produce it.’ 
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Centralized Control of a 
Complex Products Pipe Line System 


By Theodore C. Schroeder* 


NY CENTRAL CONTROL SYSTEM consists essentially 
A of placing all controls and indications for a system at 
a given office for the purpose of safely expediting product 
flow. This concentration of controls and indications at a 
given point enables the central or “home office” to be con- 
stantly aware of conditions along the entire system. In 
effect, a centralized transport control installation permits 
a dispatcher to function as if he were actually present at 
each station under his control. Naturally, the number of 
things that a dispatcher “sees” while “present” varies in 
relation to the number of conditions represented on his 
control console, that is, the number of functions and condi- 
tions controlled and/or indicated by the installations. 


For its new system, Badger Pipe Line Company specified 
the functions that they desired to be controlled. Realizing 
that the actual operation of any new pipe line points the 
way toward desirable modifications in the dispatching op- 
eration, Badger engineers also required a system that could 
be quickly and easily modified to meet evolving system re- 
quirements. Union Switch & Signal engineers designed 
the system to meet these needs incorporating within the 
basic system provisions for expansion to include any future 
requirements. 


Broadly considered, this system provides: 

1. MEANS AT THE DISPATCHING CENTER (Des 
Plaines) for individual control and operation of pump 
and valve functions for the control and routing of 
products. 

. COMPLETE INDICATIONS at the control center, of 
the movements and positions of the controlled func- 
tions and for station and unit alarms. 

3. FLOW INFORMATION at the control center in the 
form of illuminated flow arrows on a graphic display 
panel, 

4. TELEMETERING to indicate and record at the cen- 
tral office interface arrival at the Canal Junction 
switching center. 


to 


The Badger Pipe Line system is shown pictorially in Fig- 
ure 1. The office is located at Des Plaines, Illinois, and 
controls the Lemont Pump Station, East Chicago Pump 
Station and the Canal Junction switching center. Pro- 
vision was made in the time code system to control the 
booster pumps and the tank valves at the Lockport and 
Lemont Refineries serving the Lemont Pump Station and 
the Sinclair and Cities Service Refineries serving the East 
Chicago Pump station. 


*Union Switch and Si a . P 
gnal Division, Westinghouse Air Brake Company, 
Pittsburgh 18, Pa. Member, Pittsburgh Section, Instrument Society of 
ae a" This article is based on a paper presented by Mr. Schroeder 
les & Annual Instrument-Automation Conference and Exhibit in 
ngeles, Sept. 12-16, 1955. 
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@ Union Switch and Signal’s time 
code system is successfully applied 
to the Badger Pipe Line System for 
automatic data transmission. 
remote control of pump stations. 
centralized graphic information 


and automatic safety and alarms 
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Fig. 1 A bird’s eye view of the Badger Pipe Line System show- 


ing the two booster pump stations and the main control station 
at Des Plaines, Illinois 


The time code system operation specification was devel- 
oped in close cooperation with the Engineering Staff of 
the Cities Service Pipe Line Co. who designed and super- 
vised the construction of the Badger Pipe Line. 


At Canal Junction valves are controlled to switch the 
product tenders of either Lemont or East Chicago Pump 
station to the delivery facilities at either Harlem & Water- 
ways Terminal in Chicago, Illinois, or the Des Plaines, 
Illinois, Terminal. 


In addition to the valve switching functions at Canal 
Junction, interface measurements are made on the pipe 
lines from each of the pump stations at Canal Junction 
and telemetered to Des Plaines. Interface data is tele- 
metered to provide the dispatcher with the information 
necessary to determine when valves should be switched to 
properly route the various products. 
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Fig. 2. A partial view of the Des Plaines main control panel of 
Badger Pipe Line. Impulse duration telemeter receivers are 
shown at left of panel 


Sach valve is indicated by two lamps, one for “Valve 
Open”, the other for “Valve Closed”. Both lamps are light- 
ed when a valve is in transit. 


The dispatcher may give local control to Cities Service 
Refinery, Lemont and East Chicago Pump Stations, and 
Canal Junction when it is desired to perform some main- 
tenance function at these locations requiring the main- 
tenance personnel to operate the equipment locally. At 
each of the locations mentioned, a complete local graphic 
control console is provided which portrays the local opera- 
tion just as it is shown on the Des Plaines control panel. 
In the event of communications failure local control may 
be taken at the station and all station operations performed 
locally. In the event that only the control communications 
fails, the dispatcher at Des Plaines would be kept informed 
of all operations at the stations, including an alarm indica- 
tion, indicating when local control is taken in the field. 


Control facility for quickly shutting down the whole sys- 
tem is provided over two emergency shutdown push-buttons 
located in the center of the control area for each pump 
station. Operation of the emergency shutdown button 
shown at the East Chicago Pump Station will shut down 
all pumps and close all valves in that portion of the system 
from Cities Service and Sinclair Refineries up to and in- 
cluding the switching valves at Canal Junction, completely 
shutting down the East Chicago section of the system. This 
feature was included to minimize, as much as possible, the 
hazard and loss due to a fire or pipe line break. Similarly, 
the equipment on the Lemont Pump Station section of the 
line can be shut down by operating the emergency shut- 
down button shown at the Lemont Pump Station. 


The operations and alarm functions associated with the 
main pump units at Lemont and East Chicago Pump Sta- 
tions are also shown on the graphic panel. Each pump 
unit has protective shutdown alarm indications for motor 
and pump inside and outside bearing high temperature and 
for pump case high temperature. Each pump unit is con- 
trolled on or off by selecting the desired control on the 
lever beneath each pump unit and depressing the lever to 
initiate the control code. 


The suction and discharge valves associated with each 
pump unit are controlled by the sequence control circuitry, 
which is initiated by the control codes for starting or stop- 
ping the pump unit. Pump units are started and stopped 
in sequence, even when shut down by protective devices. 
Under each pump unit, is an indication which shows when 
the local control circuit for a particular pump is in other 
than the Automatic condition, when these circuits are in 
the “hand” or “off” condition they cannot be operated ex- 
cept by maintenance personnel. 


The block valves at each of the pump stations and the 
valves at Canal Junction are interlocked in the time code 
system so that they may be closed and opened individually, 
or one closed and the other opened by the same control 
code. Again these controls may be accomplished by select- 


490 





ing the desired control on the lever associated with the 
valves and depressing the lever to initiate the control, 


The Cities Service booster pump and tank valveg are 
controlled directly from Des Plaines by the time Code 
system and may also be controlled from the loca] East 
Chicago control panel when East Chicago is under loea} 
control. 


The Sinclair Refinery booster pump and tank valveg gy 
physically located at the East Chicago Pump Station ang 
controlled from Des Plaines through the East Chicago tim, 
code equipment. The Sinclair Refinery equipment 
also be controlled from the local control panel at Bast Chi- 
cago when it is under local control. 


Interlocking for the tank valves at Cities Service ig ppp 
vided in the time code system at the Des Plaines contyg) 
panels and at the local control panels. 


The interlocking of the tank valves in the time epg 
system prevents more than one tank valve being opened 
at a time. 


The booster pumps at the refineries are circuited to star 


on control only when a tank valve is open and to stop whe 


the tank valve closes. 


Similarly the blocking valves at East Chicago pump stg 
tion are interlocked in the time code system to open only 
after the booster pump at the associated refinery has 
started. 


The interface instruments are indicated on the graphic 
panel to show “product” or “interface” in accordance with 
the condition at the interface detecting location. The dis 
patcher rematches the set pointer on the telemetering re 
ceiver with the new product reading after an interface ha 
passed. When the new interface arrives, the deviation from 
the set point provides an alarm indication of its arrival. 


The dispatcher may carry out routine calibration checks 
on the interface detectors by sending a control code to 
position the instrument calibration circuit to the “calibrate” 
position from the “read” position. The standard calibre 
tion reading is telemetered from Canali Junction when the 
interface detector is in the “calibrate” position as a check 
on the operation of the instrument. 
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Fig. 3 Rear view of main control panel showing code unit # 
lower right and hinged storage units on top left 


ISA Jowrsd 








a 1 wee m es elUr nnn ~~ —-— -—- ne = = S&F of 


i i. ok. ie 


ee &Fas ~ 


SEs 


ibra- 


heck 














Pree ie iy Peeeie Fi; 


te 


Fig. 4 A view of cabinet wiring showing general arrangement 
of terminal boards, line relays and lighting protection 


Figure 3 shows the rear of the main portion of the con- 
trol panel at Des Plaines. The code unit is shown in the 
lower right of the cabinet, the storage units are the hinged 
relay cases above the code unit and on the left of the 
cabinet. 


Figure 4 shows the cabinet wiring and general arrange- 
ment including terminal boards, primary lightning protec- 
tion and in the lower left of the cabinet the line relays. 


The Badger Pipe Line system is operated over leased 
line circuits. Three main circuits were provided for use 
with the time code system, one circuit from Des Plaines to 
Canal Junction, one circuit from Des Plaines to Lemont 
Pump Station, and one circuit from Des Plaines to East 
Chicago Pump Station. 


A fourth leased circuit was provided for the time code 
system for operation between East Chicago and Cities Serv- 
ice Refinery. 


All of the time code communication circuits are full du- 
plex, minimum d. c. rate circuits, providing economical sys- 
tem operation. 


Centralizing the control of systems, which have their 
unit operations widely scattered and separated by large 
distances, requires instrumertation, telemetering and com- 
munications techniques that must be closely coordinated. 
In the transportation field, the automation requirement of 
the pipe line industry is creating the demand for control 
systems of this type. 


The time code system is described here and is one of 
the systems originally developed for centralizing the con- 
trol of railroad operation. Here is the story of its applica- 
tion to pipe line transportation. However, let us consider 
for a moment some of the typical operations at a pumping 
station which may be controlled from a remote controlling 
Station preparatory to describing the time code system. 


A typical station may have electric motor or internal 
combustion prime movers to control and in addition the 
associated suction and discharge valves which form an in- 
tegral part of the pump on compressor unit. Frequently 
sump pumps and filter switching is included in the con- 
trol. The station.may also be part of a gathering or de- 
livery facility and may have blocking, switching or tank 


valves which must be controlled as well as tank gaging 
equipment. 


Psy are applied to detect and initiate warning 
ms or protective shutdowns of equipment when abnor- 
a operation conditions develop. Examples of such con- 
er ha zoe pump or compressor case and motor 
cubits 4 temperatures ; high case and discharge pres- 
8; low suction starting air and control of instrument 
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air pressures; seal failure, high sump level, and motor 
overcurrent. 


It is usual to find at such a station instruments for in- 
dicating, recording and in many cases controlling: suction 
pressure, case pressure, discharge pressure and flow. In 
some cases on crude and product lines instruments are now 
being used to detect “interface” between two batches of 
crude oil or between two different products. Instruments 
are also being used to detect water content in crude or 
product. 


The brief remarks above are indicative-only of the scope 
of the “local” control requirement at a station of a pipe 
line system. While these local control functions are fre- 
quently incorporated in the time code apparatus a com- 
plete discussion of the local control arrangement and ap- 
paratus, including sequence control of the various equip- 
ment at a station, is beyond the scope of this paper which 
is concerned with the centralization of the control of these 
functions. 


It is obvious, of course, that all of the functions to be 
controlled or indicated could be handled by direct wire cir- 
cuits. The local control arrangement at each station would 
be actually set up on a direct wire basis. However, where 
many functions are to be controlled and indicated over large 
distances it becomes impractical to use direct wire control 
and means of encoding information must be used so that 
many functions can be performed using a single circuit. 


Centralizing the control of a pipe line system is funda- 
mentally a problem in data handling. The data consists 
of controls to start or stop pump or compressor units, open 
and close valves, gage tanks and transmit instrument read- 
ings; and indications of pump or compressor unit running 
or down, valves open or closed, abnormal operating condi- 
tions, the gage or level of tanks and readings of the vari- 
ous instruments. The flow of data is bi-directional, con- 
trols from the controlling station to the stations in the 
field and indications from the stations being controlled to 
the controlling station. 


Consider for a moment that the equipment being con- 
trolled is completely devoid of intelligence, except for the 
protection devices included in the “local” circuitry and the 
reversing starter interlocks. If a message distorted in 
transmission can possibly cause a circuit to be closed in 
the local control equipment, the equipment controlled by 
that circuit will operate in accordance with the false sig- 
nal. It is therefore of primary importance from the stand- 
point of system security, that the apparatus used to decode 
the coded message have sufficient intelligence built into it 
so that it can discriminate against messages distorted in 
transmission and noise signals generated outside of the 
system and injected into it. 


With regard to system reliability the code equipment 
must be inherently rugged and free from components which 
have limited life. The communications facility, which is 
an integral part of the control system, should be as re- 
liable as possible. This necessitates a thorough study of 
the communications facility in the planning phases to de 
termine and eliminate all marginal conditions which could 
interrupt continuity of the communication circuit. 


The Time Code System derives its name from the man- 
ner in which information is encoded for transmission. A 
single time code message group is composed of a fixed num- 
ber of long and short periods of time during which energy 
is alternately removed and applied to the transmission cir- 
cuit. A graphical illustration of a typical code is shown 
in Figure 5. Each period of time, long or short, during 
which the transmission circuit is energized or de-energized 
is called a step. Short steps are of about one tenth second 
duration and long steps of about four tenths of a second 
duration. 


Information is transmitted on both the energized and de- 
energized steps and is contained in the code in the form 
of the length of the step and step position. Each step in 
the code is in fact a binary decision element or bit — it can 
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When a time code system is applied to a particular con- . 9 
trol problem the control and indication information to be Fig. 6 Block diagram of office and field equipment showing : 
transmitted is organized and each bit of information is as- communications circuits and data flow 1 
signed to a step in a code group. The information for a P 
two position function can be transmitted on one code step. 1 
For example, the control to start a particular motor could 3. In multiple station systems each station has an indi- ' 
be the tenth step of a code made long — the control to vidual preferential assignment, and under conditions I 
stop the same motor would be the same tenth step charac- of simultaneous starting the preferenced station trans. t 
terized short. Similarly, the indication of the motor run- mits its code first followed by the other stations which ' 
ning or stopped would be the tenth step of the indication have information to transmit each in the order of their l 
code made long for motor running and short for motor preference. Within the preferencing scheme the high- ( 
stopped. er preferenced stations are prevented from usurping I 
the privilege of the lower stations to transmit codes 1 
For the coutrol and indication of multiple position func- during periods of high traffic density. The higher pre ; 
tions code steps are assigned in groups to handle the addi- ferenced stations are not permitted to transmit a see 
tional information associated with such functions. ond code until all the stations which have data to ¢ 
. : : transmit have transmitted one code. c 
Information, such as warning alarms and protective shut- , 
downs, is also transmitted by indication code. Usually each 4. Any function change taking place in the field auto ; 
s 


such function is assigned a single step in the code and that 
step characterized long indicates the existence of the par- 


matically initiates the starting of an indication code 
containing the information of the change. 


ticular abnormal conditions. ; 5 ps . ‘ 
5. Any station having an indication code which is pre 


vented from being transmitted by the system, due to ( 
the office or a higher preference station having started 
a simultaneous transmission, will store the informa 


In addition to the various types of information already 
described, numerical information such as instrument read- 
ings and controller set point data can also be readily trans- 


mitted by time code. The technique used is to digitalize the tion until it is permitted to complete the transmission : 
analogue instrument output into a binary number and then of its indication code. : 
assign a code group of sufficient steps, each step being a 6. In order to prevent the loss of data the latest infor 
binary bit, to transmit the range of numbers desired. mation on each function is always stored at the field I 
The data thus transmitted can be presented in any de- stations and available for recall by controlling station. 
sired readout for observation, record, retransmission or for 7. Should interference, external to the system, prevent 
use with computers. a code from being registered, the code so interfered \ 
with is automatically recalled. 
One important consideration in any system is the system 
discipline. Consider the possibilities of confusion and in- As might be expected, the system discipline is enforced ¢ 


terference which may arise between two individuals hold- 
ing a conversation and the greater possibility for confusion 
and interference when several individuals are conversing 
together. If the conversation mentioned above were at- 
tempted in the proverbial boiler factory the complexity of 
the communication problem is considerably involved. 


by the information contained in the codes as transmitted. 
The first and last step of all codes are reserved for trans 
mission of information required by the system. The first 
step of a control code is extra long to advise all field st« 
tions that a control is in progress and to cause all field 
stations to remain in the receiving condition throughout 
the control transmission, thus preventing interference t0 


In human relations this problem has been approached the control code. 


from the standpoint of common courtesy, preliminary pro- 
cedure, memory and intelligence. The first step of an indication code is shorter than the 
first step of a control code, thus the preference ef controls 
over indications in the event of simultaneous starting. The 
first step of an indication code advises the office that 4 fleld 
station is transmitting, and the office reacts to lock out 
the other field stations to prevent interference to the code 
being transmitted. 


In the time code systems the problem has been solved 
by designing a rigid discipline into the system itself, which 
prevents mutual interference, assures orderly handling of 
all information and precludes loss of information. 


The disciplines under which time code systems operate 


a 1 : Sener 
re as follows The last step of control and indication codes resets al 
1. Any code in progress (control or indication) will not equipment to the normal, receiving condition. 


be interrupted by another code. le 
The above description applies to both single and multip 


station systems. Now let us consider how selections are 
made between various stations and how mutual interferen® , 





2. Under the conditions of simultaneous transmission con- 
trol codes are preferenced over indication codes. 
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is prevented when several field stations start transmission 
simultaneously. 

Multiple station systems may be arranged on a twenty or 
thirty-five station selection basis depending on the require- 
ment of the particular application. In the case of the 
twenty selection arrangement, steps 2 through 7 inclusive, 
are reserved for selection information. Selection assign- 
ments are made on the basis of using the twenty possible 
combinations using three long steps at a time, of the six 
steps reserved. For example, if steps 2, 4 and 5 were char- 
acterized long the selection would be 2, 4, 5. Fig. 5 illus- 
trates a code selection for station 2, 4, 5. 

In the case of the thirty-five selection arrangement, steps 
2 through 8 are similarly arranged using the 35 possible 
combinations of three steps long and four steps short. 

The selection assignments, in addition to being in effect 
message addresses, are also the basis for the preference 
scheme which prevents interference between stations which 
start transmission simultaneously. 

Let us suppose that station with selection assignments 
247 and 238 started transmitting together. At the begin- 
ning of the third step both stations would be together, 
neither station would know that the other was transmitting 
and the office would think that only one station was trans- 
mitting. At the end of the third step of station 217’s trans- 
mission a disagreement would exist because 247 is trans- 
mitting a short third step while 238 is transmitting a long 
third step. As a result of the disagreement station 238 
would recognize that station 247 was also transmitting, re- 
linquish the line to 247 and store its code until 247 had 
completed. When the transmission from 247 had been com- 
pleted the office would advise all stations that the trans- 
mission circuit was clear and 238 would again start its 
transmission. 

As previously mentioned, the code selections serve as ad- 
dresses. When a control code is sent from the office or 
controlling station all field stations are, of course, forced to 
act as receivers. However, only the station which has a 
selection relay of the same number as the address can reg- 
ister the information contained in the function portion of 
the code. 


Communications Circuit Requirements 


The time code signal has a pulse duration and repetition 
rate approximately equal to a ten cycle-per-second signal 
and, therefore, may be transmitted for the minimum rate 
over leased circuits. 

The bandwidth required to transmit the signal with neg- 
ligible distortion may be taken as four times the funda- 
mental frequency of the signal which amounts to forty 
cycles-per-second. 


What they’re saying about the L. A. Show 


©€Electronic controls are here to stay with transistors replacing vacuum tubes ’ 


“The 1955 Show at Los Angeles certainly points up the fact that 
the surest thing that can be said about the instrument industry is 
that it is bound to change. From the paper by Robert Bigliano 
of duPont on the subject of dynamic analysis and control of a 
process pump, and the exhibits, one would gather that electronic 
controls are here to stay. Yet, in the exhibits one could detect the 


beginning of the end of the vacuum tube 


magnetic amplifiers are beginning to take their place in the new 
. . the annual ISA Show and Technical Program 
has become a must for anyone who is interested in keeping up 


developments . 


” 


with the field of process control . . . 
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The signal may be transmitted by direct current or sin- 
gle frequency tone. The system is designed to work di- 
rectly into a d. ec. line circuit with both the office and field 
stations on the same line. When tone equipment is used, 
two frequencies are required for single station operation. 
In the case of multiple station operation, usually only 
three frequencies are required. 

The tone equipment used to transmit the time code sig- 
nals may be of the type which operates into the line cir- 
cuit directly or is used to modulate a carrier voice channel 
or microwave voice channel. The tone frequencies in the 
latter case are best selected in the speech-plus range to 
permit use of the voice channel for voice communication. 

The communications equipment used with the time code 
system is arranged so as to prevent interference with exist- 
ing communications facilities and provide maximum utili- 
zation of the available communications spectrum. 

More stringent design specifications are required for the 
time code system communication circuits than are gen- 
erally used in standard communications practice. This 
is necessary to provide the maximum circuit reliability. 
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Special vs Square Root 


Flow Meter Calibration 


by Herman A. Reichert 
Project Engineer 

The Hays Corporation 

Michigan City, Indiana 


Wer METERING compressible fluids by means of an 
orifice plate, flow nozzle, or other similar differential 
producing primary element, a factor, commonly referred 
to as the expansion factor, must be accounted for in the 
primary element calculations. This factor is usually desig- 
nated by the letter Y. For convenience this article will 
generally confine its remarks to steam flowing through a 
thin plate orifice. 


For steam the basic flow equation may be written as 
follows: 


W = 358.93 d? K Y eV/h \/p (1) 
Where: 
W = Flow of steam in lbs. per hour. 
358.93 — Constant to obtain flow in lbs. per hr. when other 


factors in the equation are in the units given 
in this list. 


d = Orifice bore in inches. 


K = Dimensionless number called the flow coefficient 
of the orifice. It is the ratio of actual flow 
through the orifice to the theoretical flow 
(without friction losses, density changes, etc.). 
It has been found by experiment and has been 
published in various ASME publications, 
notably “Fluid Meters, 1937”. As used here it 
includes a factor called the velocity of approach 
factor which corrects for the fact that the fluid 
approaches the orifices with a certain velocity 
and does not start through the orifice from zero 
velocity. The value of K varies with orifice 
bore sizes and with changes in Reynold’s num- 
ber, which is a function of the rate of flow. 


Y = Expansion factor. A dimensionless number 
which must be included in the flow equation 
when a compressible fluid is being metered to 
account for the expansion of the fluid as it 
passes through the primary element. 


p = Density of the fluid in Ibs. per cu. ft. 


e = Area expansion factor to compensate for the 
increase in the area of the orifice due to the 
expansion of the primary element metal. This 
expansion results from the temperature of the 
flowing fluid being greater than room tempera- 
ture at which the primary element is manufac- 
tured. 


As stated above, the K factor is obtained from published 
tables. Its value depends on the Reynolds number and the 
size of the orifice. 
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e Because variable factors in flow metering can 
seriously alter the square root-flow relationship, 
special calibration is necessary for accurate meas. 


urement. 


The Y factor is usually taken on a basis of the ratio of 
differential pressure across the orifice to the upstream 
static pressure. Thus, as the differential pressure varies 
across an orifice, not only the K factor will vary, but also 
the Y factor. 


By experiment it has been found that as the ratio of the 
orifice diameter to the inside pipe diameter, and, more im- 
portant, as the ratio of differential pressure across an 
orifice to upstream static pressure increases, the variation 
in the Y factor increases. 


Normally, a particular, flow meter which operates by 
means of a differential producing primary element is cali- 
brated on what can be referred to as a square root basis. 
Such a flow meter has either a chart with square root 
graduations or uniform graduations requiring that the 
square root characteristic be extracted by some means. 
Thus it is assumed that the relationship between flow and 
differential pressure across the primary element is square 
root over the entire flow range. 


In order for this relationship between fiow and differen- 
tial pressure to be true, all the factors in the flow equation 
with exception of the flow rate, W, and the differential, h, 
must remain constant over the entire flow range. This, 
as stated previously, is not true. 


With either compressible or incompressible fluids K will 
vary over the flow range. Normally an average K value is 
taken when calculating an orifice and the error introduced 
by variation of K above and below the average is normally 
small enough to be ignored. However, with compressible 
fluids not only K but also Y will vary, and both vary in such 
a way as to cause errors introduced to be additive. 


When the maximum differential pressure is high in com- 
parison to the upstream absolute static pressure, then the 
variation in Y is large over the flow range. As a general 
rule of thumb, when the maximum differential pressure in 
inches of water equals or exceeds the upstream static pres 
sure in pounds per square inch absolute, it is necessary 
that the variation in the Y factor between maximum, aver 
age, and minimum flow be checked. If the variation in Y 
between maximum flow, average flow, and minimum flow 
exceeds 0.2%, special calibration should be incorporated in 
the meter to account for this excessive variation in 
If it is not and the flow meter is calibrated on a regular 
square root basis, the flow rates recorded will be in error 
to some degree at all flow rates other than that rate at 
which the Y was calculated. The higher the ratio of differ 
ential pressure to upstream static pressure, the higher will 
be the error. 
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THESE CURVES ARE BASED ON THE EQUATION Y,=!- (0.41+0.35p4)* 


Fig. 1 illustrates the variation of Y values with a varia- 
tion in the ratio of differential pressure to upstream static 
pressure. The two graphs are published in the 1937 edition 
of the ASME publication “Fluid Meters”. 


The family of curves plotted are based on the following 
equation: 


x 
Y = 1— (0.41 + 0.35 B= (2) 
Where: 
Y = expansion factor 
gp = ratio of diameter of orifice to upstream pipe diame- 
ter, 
D 
k = ratio of constant pressure specific heat to the con- 


c 
stant volume specific heat, -* 
a‘ 


x = ratio of differential pressure to upstream absolute 


static pressure. 
tn 
P, 


From Equation 2 the value or values of Y can be cal- 
culated at various x ratios of differential pressure to up- 
stream absolute static pressure, both being in the same 
pressure units. Values of Y can be tabulated according to 
values of x and g for convenience. With k equal to 1.4 
Y is calculated for air, carbon monoxide, helium, nitrogen, 
and oxygen. With k equal to 1.3 Y is*calculated for super- 
heated and moist steam to 97% quality, ammonia, hydrogen 
sulfide, and carbon dioxide. 


In an effort to clarify what has been said let us use an ex- 
ample of an actual steam flow meter installation. This 
installation is a low pressure heating boiler. 


Flow meter data is as follows: 
Maximum flow = 40,000 lb./hr. 
Average flow = 20,000 lb./hr. 
Minimum flow = 10,000 Ib./hr. 


Average pressure = 50 psig 
Steam condition — Saturated 98% quality 


y Pipe size = 10” schedule 40 
Primary element = Thin plate orifice between weld neck 
flanges 
Average barometer = 14.73 psia 


We shall not give a detailed explanation of the method 
of calculating the orifice bore or selecting the proper maxi- 
mum differential, but merely state that at maximum flow 


_ 


*From ASME Research icati “Flui 
MIE publication entitled “Fluid Meters, Their Theor 
and Application”, Fourth Edition 1937. : 
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rate of 40,000 lbs/hr the maximum differential will be 75 
inches of water with an orifice bore of 6.936 inches. The 
value of x (used in Equation 2 and required to select Y 
from tabulated values of Y versus x and g) is calculated as 
follows: 


0.0361 x h 
P, P, 








(0.0361 x 75.0) psia 
(50 + 14.73) psia 


x = .042 at maximum flow differential 
From suitable tables we obtain Y equal to 0.98419. 


At an average flow of 20,000 lbs/hr the differential (based 
on square root relationship between flow and differential 
pressure) will be: 


(aary ~ 15 db O08 
40,000 


and 
0.0361 x 27.5 psia 


(50 + 14.73) psia 


x = .015 at average flow differential 


From suitable tables we obtain Y equal to 0.99435 or an 
increase of .01016 over the Y at maximum flow which 
amounts to a percentage increase of 1.0%. If we were to 
check the Y at minimum flow we would find its variation 
from the calculated maximum flow conditions would be 
almost 2.0%. Note that Y will increase as the x ratio be- 
comes smaller. 


What can be done now that we know that the Y variation 
will introduce an excessive error? The flow meter will 
have to be corrected for the Y variation over the entire 
flow range. 


One method of making this correction is by shaping the 
cam in the meter receiver. The cam then not only is shaped 
to convert the square root relationship between differential 
pressure and flow, but also corrects for the variation in Y 
and the small variation in K. 


In order to do this it is necessary to find values of Y at 
each 10% of flow. Knowing the values of Y, corresponding 
values of differential, h, are calculated to give correct rates 
of flow at each 10%. At the same time variations in K are 
accounted for at the 10% increments of flow. 


The table in Figure 2 lists comparative values of differ- 
entials at each 10% of flow both on a square root basis 
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and with corrections applied to compensate for the varia- i 
tion in Y and K. ; : Boyt | E 
Meet | 
Flow Rate Per Cent Sq. Root Diff. Corrected Diff. 
(ibs. per hr.) Chart (inches water) (inches water) 
40,000 100 75.0 75.0 
36,000 90 60.8 60.5 the Author ’ 
32,000 80 48.0 47.5 
28'000 7 36.8 36.2 } 
24,000 60 27.0 26.5 
20,000 50 18.8 18.3 
16,000 40 12.0 11.7 
12,000 30 6.75 6.52 
,000 20 3.00 2.88 
4,000 10 0.75 0.58 
Fig. 2 Comparison of square root differentials and those cor- 
rected for variations in the expansion factor Y and flow co- 
fficient K. ; 
° ERMAN A. REICHERT recently joined the Hays 
Corporation sales department as a Project En- 
The example shown in Fig. 2 shows only a slight error gineer, specializing in Flow Metering. For the past 
was introduced. However, when low pressure gas flows a oo ie —p a ee eee pag acto He 
are measured, the error caused by Y variation can become ae SS Se Se See. Sern Fae Ih 
‘ cant inet _ = it is i ant iad East Chicago, Indiana where he was primarily con- 
an important factor. or is reason it is importan 1a cerned with superheaters. Mr. Reichert is a Purdue 
a flow meter be used which has been calibrated in accord- jraduate in Mechanical Engineering. 
ance with the corrected differentials. - 
CALIBRATION BALL BEARING 
ADJUSTOR FOLLOWER 
INDUCTION 
INTEGRATOR TYPE 
DRIVE MOTOR 
MOTOR 
Fig. 3. Illustrating the internal 
working parts of a flow meter, 
The cam in this photo normally 
is shaped to exact the square 
. root relationship between rate 
CAM of flow and the differential ) 
DIFFERENTIAL pressure. 
“RANSFORMER 
CAM 
CHART * RANGE ‘ 7 
DRIVE MOTOR ADJUSTMENT HESTON WOICATOR 
Fig. 3 is a photograph of the internal working parts of a of water exceeds in pounds per square in absolute, the 
flow meter. The cam indicated in this photograph normally amount of error introduced by variation in the Y expansion 7T 
is shaped to extract the square root relationship between factor should be checked. If it equals or exceeds 0.2% du 
rate of flow and the differential pressure. However, it can deviation from the Y at the flow conditions at which the or 
be conveniently altered at the time of calibration to correct orifice plate is calculated, a special calibration should be tr 
for variations in both the Y expansion factor and the flow made in preference to a square root calibration. di 
coefficient, K. With a flow meter incorporating a cam to extract square ed 
To summarize we might again state the rule of thumb root it requires only a simple alteration in the cam shape a 
which roughly indicates when special calibration is required to correct for the variation in the Y factor. This is done di 
in preference to square root calibration. When the maxi- by proper cam shaping at the time of meter calibration. pr 
mum differential pressure of the meter expressed in inches m 
th 
GAITINUNLLAOANUO NUM UAiLASTOHSUL IUULLUI Ul HULULLLVNNALLQIUDOCUOQNLOUULUUOOUL4AR0OULL0CAOOLLUOUOOUONAOOUUA | | | | i010 to 
4 m 
9 _ 
What they’re saying about the L. A. Show of 
er 
The Annual Conference and Exhibit of the ISA is the most effective means which the Society hat ta 
to further its objectives, the advancement of the arts and sciences related to the theory, desigt 
manufacture and use of instruments. Each of us make individual contributions to instrumentation, in 
but it is only by publishing our work or by displaying the products we have designed and a to 
factured that full benefit can be had from the efforts we have put into our work. Likewise, it is 
easier for each of us to accomplish our individual objectives because of the contributions others — 
have made. All of us, whether we were able to attend this Conference and Exhibit or not, owe TI 
a very real debt to those who organized it and to those who took part in it. an 
pa 
Dr. Munch is Section Leader in charge of Physical Chemistry, Analytical Research, Spectroscopy by 
and Instrumentation Work, at St. Louis Research Laboratories of the Organic Chemicals Division, 
Dr. Ralph H. Munch Monsanto Chemical Company. (§ 
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ENGINE PRESSURE INDICATORS 


Recent Improvements in a 
Capacitor Type Pressure Transducer 


By Y. T. Sihvonen, G. M. Rassweiler, A. F. Welch, J. W. Bergstrom 
Research Laboratories Division 
General Motors Corporation 
Detroit, Michigan 


An ideal pressure indicating system should produce 
a signal directly proportional to pressure only. Spuri- 
ous indications introduced by vibrations, temperature 
variations, installation stresses, line voltage fluctua- 
tions, spark discharges, etc., serve to confuse the 
indicator diagrams and severly limit the usefulness 
of the data obtained. With this in mind, critical 
evaluation tests have been carried out for many 
years on commercially available pressure transducers 
of all types (including several developed in our 
Laboratory) to ascertain the accuracy and reliability 
with which they measure pressure under intensified 
conditions. The failure of these pressure measuring 
devices to satisfactorily pass all or part of these tests 
led to a critical re-evaluation of the pressure meas- 
urement problem. As a consequence of these studies, 
encompassing a period of many years, superior dy 
namic pressure transducers of the capacitance 
variety have been developed. 


This paper, the fifth of a series, is written to fulfill 
a dual purpose. First, it reviews the fabrication de- 
tails of an improved capacitor-type pressure trans- 
ducer referred to as the Model 800, and the factors 
considered in its design; and, second, it reviews the 
results of critical tests conducted to evaluate this 
transducer’s performance and accuracy. 


—— a 


PRINCIPLES 


Liye GENERAL MOTORS Capacitor-Type Pressure In- 
dicator in its link-coupled form consisting of a trans- 
ducer, an oscillator-detector unit, and a suitable indicating 
or recording instrument was first described in 19442 The 
transducer (Model 400) associated with this pressure in- 
dicating instrumentation is shown in Figure 1. It operat- 
ed on the principle of capacitance variation resulting from 
a relative displacement between two conductors: (1) the 
diaphragm, an integral part of the body, which flexes with 
pressure; and (2) the electrode assembly, a stationary 
member whose extremity (foot) is in close proximity to 
the diaphragm. The capacitance signal was reflected back 
to the associated electronics through a shielded cable by 
means of a link-coupling coil which was an integral part 
of the electrode assembly. The associated electronics gen- 
erated a voltage proportional to the instantaneous capaci- 
tance existing between diaphragm and foot. 


In a majority of applications utilizing this pressure sens- 
ing instrumentation, its performance is wholly satisfac- 


tory. However, if more refined pressure measurements are 
<citiliia 


This is the fifth in a series of papers describing applications 
and design of engine pressure indicating equipment. The first 
paper aly 1955) described typical applications of a “‘point- 
1985) 3 balanced-diaphragm indicator. The second (August 
(Se ) described applications of a capacitor-type. The third 
a soutee 1955) described recent developments in balanced 
‘aphragm transducers. The fourth article described associated 
equipment for the balanced diaphragm transducer. 
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demanded of the transducer, certain undesirable small 
order effects become significant, namely, microphonics, and 
changes in zero level and pressure sensitivity. 


Model 800 Transducer Features 
The Model 800 transduc- 


er, depicted in Figure 2, 
also utilizes the principle 
of a capacitance change 
between a flexible dia- 
phragm and a stationary 
electrode, and uses either 
early type' or newly de- 
veloped? associated’ elec- 
tronics. However, it dif- 
fers from its predecessor 
in several important ways. 
To clarify the subsequent 
discussion, it is desirable 
to classify the features of 
the Model 800 transducer 
into (1) the body assem- 
bly, (2) the cover-coil as- 
sembly, and (3) the elec- 
trode assembly. In Figure 
3, the electrical equivalent 
circuit of transducer and 
cable is depicted to show 
the more important pa- 
rameters which must be 
maintained in balance to 
minimize spurious indica- 
tions. 
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Body Assembly 
In general, the transduc- 
er body (invar) is solidly 
constructed except for one 
flexible extremity (dia- 
phragm), and contains pas- 
sages for cooling. The pur- 
Fig. 1. — An early model pose of cooling is to pro- 
link coupled capacitor type tect the transducer com- 
pressure transducer. ponents from high tem- 
perature damage and to 
keep the transducer within 
the range where the low thermal expansion coefficient of 
invar is realized. To further minimize warpage and ex- 
pansion effects, the cooling is made as efficient as practical 
by having passages in strategic portions of the body where 
thermal influxes can be intercepted and neutralized. 























DIAPHRAGM 


'C. E. Grinstead, R. N. Frawley, F. W. Chapman, H. F. Schultz; An Im- 
proved indicator for Measuring Static and Dynamic Pressures: SAE 
Journal (Transactions) Vol. 52, No. 11, Nov. 1944, p. 534 (U. S. 
Patent 2439047). 


°To be described in the 6th paper in this series. 
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Fig. 2-— The Model 800 Pressure Transducer 
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Fig. 3 — Electrical Equivalent Circuit of Pressure Transducer 
and Cable 


C. Diaphragm to Electrode Foot Capacitance 
C: Distributed Coil Capacitance 

C. Distributed Link Capacitance 

C; Distributed Cable Capacitance 

L: Coil Inductance 

L. Link Inductance 

L; Distributed Cable Inductance 

R, Coil Resistance 

R. Link Resistance 

R; Cable Resistance 





PRESSURE PICKUP CABLE 


Liquid coolants have no peer when effective cooling is 
required. Tests in our laboratory show that air cooled 
transducers, together with non-cooled transducers, lack 
durability and reliability under adverse conditions because 
heat influxes are not removed quickly enough to protect 
the diaphragm and components from damage or stress. The 
temperature of a properly cooled transducer does not change 
more than a few degrees under all circumstances. 


It has been ascertained that two distinct portions of a 
capacitor transducer body are sensitive to temperature 
changes, these being: (1) the diaphragm, which bows, 
and (2) the thread section, which stretches. Bowing and 
stretching change the diaphragm-electrode foot spacing 
and can cause (a) a spurious signal, (b) a base line drift, 
and (c) a change in sensitivity. These effects are reduced 
in the Model 800 series transducer by the highly efficient 
series coolant system. Water enters the coolant tube and 
passes to an annular passageway circumscribing the cover- 
coil cavity; then proceeds to the diaphragm, through its 
honeycombed passages; and finally passes out of the body 
by the shortest direct route. Thus, all thermal influxes 
except those infiltrating from the top of the transducer are 
quickly intercepted and carried away. 


The total diaphragm deflection of the Model 800 trans- 
ducer is limited to 0.0003-inch, and the rating of the trans- 
ducer is determined by the pressure required to produce 
this deflection. At least 100 percent overloads can be ap- 
plied with no harmful effects. The total deflection as a 
function of pressure is controlled by the thickness of the 
composite diaphragm during fabrication. 


Compared with a solid diaphragm of equivalent thickness 
and diameter, the honeycombed diaphragm has a higher 
natural frequency, a lower mass-to-area ratio, and less in- 
ertia. In engine work and allied applications, the capacitor 
pressure transducers employed (of the type described in 
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this paper ) normally have diaphragms with natura] fre. 
quencies in excess of 75,000 cps. For special applications 
natural frequency, mass-to-area ratio, and inertia of th 
diaphragm must be given careful attention’ * in order 4 
obtain optimum transducer performance. 


Ideally, the length of the body thread section in any dy. 
namic pressure transducer should be no longer, or no 
shorter than the thickness of the wall into which the trang. 
ducer is installed. This would prevent (1) changes jn the 
volume and shape of the pressure vessel, (2) resonant cayi- 
ty effects, and (3) damage to threads. For custom-made 
transducers, this optimum thread length (flush mounting) 
can be provided; but for general purpose transducers it 
has been necessary to select a compromise length, namely 
that length which is equal to a spark plug thread length 
of equivalent thread size. 


In a transducer of the Model 800 type, it is importay 
that the external body threads do not run to the diaphragm 
and that they stop at least one diaphragm thickness from 
the end. This simple precaution prevents tensile stresses. 
introduced when this transducer is installed, from increas. 
ing the diaphragm-electrode foot spacing with the resultant 
detrimental changes in zero level and pressure sensitivity, 


Cover-Coil Assembly 

In brief, the cover-coil assembly consists of (1) a tem. 
perature and vibration insensitive coil incased in a copper 
container that nestles inside the water cooled body, and 
(2) a cover to which both the coil assembly and a cop 
nector are attached. The assembly is designed so that no 
stresses are introduced to dimensionally warp the copper 
container during installation or operation of the trans. 





ducer. 
TO ELECTRODE FOOr 
NUT 
_— CORE LID 
# f; SHIM 
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Fig. 4 — Construction details of the auto-compensating coil 
assembly. 


The nestling feature of the cover-coil assembly permits 
only those thermal influxes infiltrating from the top of the 
transducer to reach the coil. To minimize adverse zer 
drift resulting from these minor influxes (and from varia 
tions in coolant temperature) a special auto-compensating 
coil has been developed. Referring to Figure 4, the coil 
assembly used in the Model 800 transducer consists of 4 
ferrite pot core and lid, a solenoid-type coil impregnated 
and cemented to the core, a resilient shim, a clamping screW 
and a nut. By proper selection of materials and proper 
screw tension, the net response to a varying thermal influx 
is such that a nullification can be made to occur betweet 
(Figure 3) change in distributed capacitance, change in 
wire resistance, change in core permeability, and the change 
in true inductance (air gap variance) so that the effective 
inductance of the coil remains unaltered. Figure 5 is 4 
plot of the effective inductance change versus temperature 
change of two cover-coil assemblies one containing at 
auto-compensating coil, and the other an uncompensated 
coil. The temperature change of 42° F occurred in 5 min- 
utes, and the corresponding temperature coefficients are 
4.6ppm/° F and 250ppm/° F. 





°C. S$. Draper and Y. T. Li, High Performance Engine Indicator, J. ot 
Aero Sci., Vol. 16, No. 10, Oct. 1949, p. 593. 

4Y. T. Li, High Frequency Pressure Indicators for Aerodynamic Problems; 
TN-3042 N.A.C.A 
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Fig. 5 — Comparison between two transducer cover-coil assem- 
blies subjected to a change in ambient temperature. 
Coil A is an auto-compensating type, and Coil B is not. 


Vibration insensitivity with the above coil is obtained by 
cementing the coil and core to the copper container, and 
potting the lid in a highly viscous medium such as silicone 
putty or oil. If this is properly done, the entire assembly 
remains insensitive to temperature changes by virtue of the 
silicone permitting the lid to slowly move and compensate 
as required, yet this same medium rigidly holds the lid rel- 
ative to the core under severe mechanical shock. 


Electrode Assembly 


The electrode assembly (Figure 2) insulates the electrode 
foot (stationary capacitor plate) and maintains it rigid 
with respect to the body. The early model transducer elec- 
trode (Figure 1) seated at the top of the body with its ex- 
tremity reaching within 0.003-inch of the diaphragm. Many 
undesirable and formidable small order deficiencies arose 
as a consequence of this seating arrangement. To over- 
come these deficiencies, the Model 800 transducer incor- 
porates a “bottom seating” type of electrode which seats 
on a retaining shoulder on the diaphragm periphery. This 
arrangement proves to be advantageous in many ways. It 
virtually eliminates microphonics (i.e. lateral and longi- 
tudinal capacitor plate movements), wrench torque effects 
(ie. changes in electrode foot-to-diaphragm spacing), and 
those effects due to temperature changes that cause the 
diaphragm to bow outward and to displace. 


In earlier transducers, the electrode foot was insulated 
from the rest of the transducer by means of mica, then by 
bakelite, and later by ceramic. Poor bonds, moisture ab- 
sorption, and temperature expansion effects were inherent 
difficulties. Better methods of fabricating the electrode 
have recently been developed, using glass-kovar construc- 
tion. Glass insulation has several merits in addition to in- 
sensitivity to spurious effects. Among these merits are 
strength, rigidity, stable electrical properties, and non-hy- 
sroscopicity over a wide temperature range. 


_ The spacing between the electrode foot and the diaphragm 
1s critical inasmuch as the associated electronics generate 
voltage increments directly proportional to capacitance in- 
crements, If this spacing is more or less than a certain op- 
timum value, nonlinear signals from pressure variations 
will result. This optimum value is determined when two 
opposing non-linearities are balanced: these being (1) vari- 
ation of spacing (electrode foot-to-diaphragm) as a func- 
tion of pressure, and (2) variation of capacitance (between 
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electrode foot and diaphragm) as a function of spacing. 
When these two nonlinearities are properly combined, 
linear transducer response over a wide pressure range re- 
sults. If for some applications linearity is not as impor- 
tant as sensitivity, then either the electrode-diaphragm spac- 
ing can be made less than the optimum value, or a mica 
disk can be inserted between the electrode foot and dia- 
phragm. 


Connector and Cable 

A connector of the bayonet type is used with this Model 
800 transducer. It is attached to the transducer by means 
of a simple push-twist motion, and does not introduce micro- 
phonics or other detrimental effects up to at least 93 g ac- 
celeration. The cable employed to connect the link coupled 
capacitor transducer with the associated electronics can 
be of arbitrary length, but should have moderately low dis- 
tributed capacitance and be of the constant impedance 
type. Extremely long cables (1000 ft.) require impedance 
compensation. 


EVALUATION TEST RESULTS 

For several years critical evaluation tests have been car- 
ried out on the Model 400 transducer, on its successors in- 
cluding the Model 800, and on other commercially avail- 
able pressure transducers to ascertain the accuracy and re- 
liability with which they measure pressure under a varie- 
ty of conditions. It is not intended that this paper sum- 
marize all these tests, and disquisition will be limited to 
answering the question: How accurately does the Model 
800 transducer measure static and dynamic pressure? 


The term accuracy encompasses several factors, the sum 
total of which is a measure of how well an instrument in- 
dicates. For pressure transducers these factors will now 
be presented. 
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Fig. 6 — Results of four static calibration trials showing: (A) 
Repeatability Error, and (B) Deviation from Linearity, 
for the Model 800 transducer. 


Linearity Deviation 

Linearity deviation is the deviation of the pressure-vs.- 
voltage calibration curve from the best straight line in 
terms of full scale. In Figure 6, the maximum deviation 
from linearity for the Model 800 transducer and its asso- 
ciated electronics under static room-temperature condi- 
tions is seen to be 0.63%. Under dynamic hot conditions, 
as for example in a firing engine, there is no increase in 
linearity deviation as can be seen in Figure 7. 


Repeatability Error 
Repeatability error is the total spread of transducer in- 
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dications in terms of full scale when the transducer is sub- 
jected to repeated applications of the same value of pres- 
sure. In Figure 6, maximum repeatability error for the 
Model 800 transducer, and its associated electronics is 
shown to be 0.5% for four trials. This value, of course, in- 
cludes readability errors, and adverse contributions from 
the pressure gages utilized in the test. 
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Fig. 7 — Comparison between pressure sensitivities of a Model 
800 transducer calibrated under cold static conditions 
and under hot dynamic conditions in a firing engine. 
The dynamic increasing pressure data has been cor- 
rected for balanced diaphragm transducer lag. 


Hysteresis 

Hysteresis is the maximum difference between transduc- 
er indications when the transducer is subjected to first in- 
creasing and then decreasing pressures. For the Model 
800 transducer and its associated electronics no hysteresis 
is detectable either statically or dynamically as can be seen 
in Figure 7. 


Resolution 

Resolution is the smallest increment of pressure change 
measurably detectable. For the Model 800 transducer and 
associated electronics, pressure increments 1/30000 the 
rating of the transducer are normally detectable on an os- 
cilloscope with .030 volt per inch deflection sensitivity. Res- 
olution is limited by noise in the form of random base line 
drift and carrier frequency leakage from the associated 
electronics. 


Microphonics 

Microphonics is that portion of the signal due to vibra- 
tion of the transducer expressed in terms of full scale. 
When shock excited, microphonics in the early model ca- 
pacitor transducer (Figure 1) became as large as 7%, and 
originated because the stationary electrode was set into 
mechanical vibration.” The bottom seating feature of latest 
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capacitor transducers reduces microphonics to true dia. 
phragm inertia effects, as can be seen in Figure 8. Here 
in the bottom trace, the expected anisotropic elastic prop. 
erty of the diaphragm is apparent by the preferred dis. 
placement of the wave to the negative pressure side of the 
static rest position. The upper trace is a simultaneous ree. 
ord from an air-cooled catenary-diaphragm strain 

transducer* with a special high quality amplifier to in- 
crease its gain comparable to the capacitor transducer 


sald 


Fig. 8 — Simultaneous response of a catenary strain gage trans. 
ducer (top) and capacitor transducer (bottom) t 
mechanical vibration only in a severely detonating en. 
gine. Pressure sensitivities equal. 





om 


Fig. 9 — Detonation pressure waves depicted simultaneously 
by Model 800 transducer (top), a catenary strain gage 
transducer with identical sensitivity (center), and 
a microphone (bottom) subjected to airborne sounds. 


sensitivity. For the Model 800 transducer, microphonies 
is .48% at 93 2g’s in a shock testing machine similar to one 
described in the literature.® 


The effect of microphonics of another sort in pressure 
sensing transducers is to be seen in the strain gage trans 
ducer*® detonation record in Figure 9 (center trace). This 
is one of the severest tests an engine pressure transducer 
can be subjected to i.e., to display intense detonation pres 
sure waves in a faithful and accurate manner. In this 
photograph, the detonation waves are approximately 50 psi 
in amplitude (superimposed on a peak pressure of 530 psi) 
and are occurring at a frequency of approximately 6000 
cycles per second. A microphone record (lower trace) has 
been included to demonstrate the lack of correspondence 
between strain gage transducer output and airborne detont 
tion sounds. At the same time, the one-to-one correspond 
ence between airborne sounds and Model 800 transducer 
signal (upper trace) is clearly evident. The reasons for 
the origin of false signals from the strain gage transducer 
were not determined. 


Zero Level Variance 
The zero pressure level indicated by a capacitor type 
transducer can be inconstant because of (1) stresses I 


SErroneously attributed to diaphragm inertia by the authors of ref. 3. 


‘Tech. Data Digest; Nov. 15, 1949; Central Air Documents Office. 
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troduced while installing the transducer, and (2) ambient 
temperature variations. The bottom seating electrode prin- 
ciple diminishes both of these effects. 

A zero shift as large as + 9.0% full scale can occur in the 
Model 800 transducer between extreme installation torques 
of 100 inch-pounds (which lightly seals with a copper gas- 
ket) and a 200 inch-pounds (which is very tight). How- 
ever, repeated installation with either identical torques or 
similar “feel” minimizes variance in zero level to less than 


+ %% full scale. 

Zero level variance as a function of ambient temperature 
has been ascertained to be + 0.011%/° F in furnace tests, 
and + 0.018% /° F in engine tests. The furnace test consists 
of placing the transducer into a small furnace, the tem- 
perature of which is then slowly increased through a known 
range (about 400° F). The engine test consists of placing 
the transducer into a firing engine and then observing base 
line drift while the water jacket temperature is slowly 
varied by a known amount (about 100° F). 

Response of the Model 800 transducer to a transient 
flame on the diaphragm has also been determined in two 
ways: (1) by inserting the diaphragm thread section of the 
transducer into an oven with known temperature (about 
1000° F), and (2) by successively motoring and firing an 
engine at 30 second intervals with the transducer exposed 
to the combustion chamber flames (about 4000° F peak). 
The zero level variation in each of these tests is measured 
to be —0.00046%/° F. 


Calibration Variance 

Pressure sensitivity of a capacitor type transducer may 
change if the diaphragm-electrode foot spacing is exces- 
sively altered. As with zero level variance, calibration 
variance caused by installation stresses and temperature 


are minimized due to the bottom seating principle. A max- 
imum calibration variation of 1.4% (difference in slope) 
occurs between extreme installation torques of 100 and 200 
inch-pounds, with no detectable variation if the transducer 
is repeatedly re-installed with similar wrench torques. 

The lack of Model 800 calibration variance with tempera- 
ture is shown in Figure 7. In this test, this transducer 
was calibrated statically at room temperature with increas- 
ing and decreasing pressures in a test block, and then re- 
installed in a cold engine together with a balanced dia- 
phragm transducer. Next the engine was fired until hot 
stabilized conditions were obtained. Finally, the capacitor 
transducer was re-calibrated dynamically with the bal- 
anced diaphragm transducer under these new conditions. 
Within experimental error there is no consistent difference 
between the four calibrations. Overly severe bench furnace 
tests have shown that the Model 800 transducer has only 
a +0.007% change in calibration slope per degree Fahren- 
heit change in ambient temperature, and an undetectable 
change in slope (less than + 0.0002% per degree Fahren- 
heit) due to transient flames on the diaphragm. 


SUMMARY 


An improved link coupled capacitor type pressure trans- 
ducer has been developed. Better cooling, a bottom seat- 
ing electrode, and a stable coil combine to make this new 
transducer virtually insensitive (within 1%) to spurious 
effects arising from installation, vibration, and temperature 
effects encountered in internal combustion engines. Trans- 
ducers of this type can be relied upon to faithfully repro- 
duce complex pressure phenomena and to retain their static 
calibration over broad ranges of adverse conditions. In 
many cases they can be employed in lieu of the very accu- 
rate balanced diaphragm transducer. 


What they’re saying about the L. A. Show... 











1 0) NU AM 
ce 
Something happened to my prediction . . .99 happening to my prediction . . . Every- 
where I went there seemed to be auto- 
matic typewriters tapping out sheets and 
“Just two years ago at the Chicago ISA rolls of records. Data handling existed 
Show I ventured the prediction that the in many forms . . . Newcomers in the 
general use of computer control data field and the old-line companies, too, had 
handling was a decade away. However, it. The grapevine told me, and I con- 
after spending hours and days in the ISA firmed, that several other ary mle 
Los Angeles Exhibits — looking, evaluat- striving desperately to develop their own 
ing, and discussing — I wonder what is devices of this type. Analyzers — auto- 
matic, of course, were there in plenty. 
The light spectrum was employed from 
one end to the other. A new one, using 
r the chromatographic principle, showed 
‘ up although still little beyond the labora- 
tory stage ... Behind most all this equip- 
ment — I found electronics; the old-line 
: motor valve manufacturer with his new 
‘ electronic control, the old air control 
> company with its new transducer. Para- 
RALPH D. WEBB doxically, two new electronic devices 
transformed thermocouple millivoltages 
to 3-15 pound air pressure, for use with 
_ Director of — pneumatic controllers . . . It appears th>< 
| Sot ogee ge my prediction was too conservative. I 
ie J Chemicals Company wonder now if I shouldn’t have said five 
iv Charleston, W. Va. years rather than ten years.” 
ANAM) I 
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A Method of Telemetering 


Temperature Data 


by R. S. Weil* 


HIS PAPER concerns a new method of telemetering 

temperature data from airborne vehicles with a system 
designed about a recently developed heat-barrier transducer. 
A practical technique warrants thorough investigation 
since the transmittal of airborne-recorded physical phe- 
nomena to ground station recorders has occupied the atten- 
tion of engineers associated with the air-vehicle industry 
for a considerable number of years. The complexity of 
the problem is typically illustrated by a paper read before 
the National Telemetering Conference in 1950 by a group 
of engineers from Melpar, Inc.’ concerning the techniques 
used for telemetering strain gage information with an 
FM/FM system. The crux of the difficulties was shown to 
be extremely low output to input voltage ratios with strain 
gage transducers and FM/FM systems were described as 
giving the best results of the systems studied up to that 
time. However, many activities favor Pulse Width Modu- 
lation systems which use motor driven commutation seg- 
ments to detect voltage signals in as many as 30 channels, 
by continuously surveying them. These signals, usually 5- 
volts maximum, are then modulated for FM transmission 
to the ground station detectors and recorders. This sys- 
tem has performed particularly well for intelligence below 
20 cps., but as far as the problem of telemetering tempera- 
ture data is concerned, the same problem of low output to 
input voltage ratios persists and there is little to choose 
from between the complexity of associated airborne elec- 
tronic equipment in FM/FM and PWM systems. That this 
opinion is still held by competent telemetering engineers 
today is evidenced by the widespread use of FM/FM and 
PWM systems at the various missile proving grounds such 
as facilities at Holloman Air Force Base and White Sands, 
New Mexico. Telemetering temperature data is accomp- 
lished with practically the same transducer input to output 
voltage ratios as strain gage transducers with FM/FM or 
PWM systems. 


The object of this paper is to describe a system of tele- 
metering temperature data by which the inherent difficul- 
ties in handling low voltage transducer signals with 
FM/FM and PWM equipment are eliminated. This will be 
done by tracing the step-by-step handling of the electrical 


*Electronics Engineer, Radioplane Company, Van Nuys, California. Mr. 
Weil is a Member, Los Angeles Section, Instrument Society of America. 


1G..Stastny and R. Butts, Melpar, Inc., “Strain Gage Telemetering with 
FM/FM Systems’’. 
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@A new “heat-barrier’ transducer is adapted to 
FM/FM and PWM systems for improved trans. 


mission of low voltage temperature signals 


signal from airborne transducer to ground recorder with 
FM/FM systems and comparing it with the proposed sys- 
tem designed around a so-called “heat-barrier” type trans- 
ducer as adapted to existing FM/FM and PWM systems. 


FM/FM Telemetering Systems 

Essentially this system takes the electrical signal out- 
put from temperature transducers, such as a thermocouple, 
amplifies it and uses that signal to frequency modulate a 
sub-carrier oscillator. The frequency of the sub-carrier 
oscillator can be varied over its entire range up to 74% of 
the channel central frequency with +5 volts driving volt- 
age. The following steps are required from detection of 
physical quantity by the transducer to recording of infor- 
mation by the ground station: 


Airborne: 

1. Detection of temperature gradient by transducer. 

2. Conversion of the gradient into changes in the basic 
frequency of a sub-carrier oscillator. 

3. Modulation of an r.f. carrier by sub-carrier voltage and 
transmission of the combined signal. 


Ground: 

4. Reception and detection of the frequency modulated 
r.f. carrier. 

5. Conversion of changes in sub-carrier output from de 
tector to changes in level of a d.c. output voltage. 

6. Recording of variable amplitude d.c. signal. 


The special electronic equipment required to perform this 
function comprises an airborne R.F. transmitter, with ass 
ciated oscillator, and temperature transducer with ass 
ciated sub-carrier oscillator. In addition, special ground 
equipment consisting of an F.M. receiver, a sub-carrier fre 
quency discriminator, and a d.c. recording device as shown 
in Block Diagram, Fig. I are necessary components. It 
should be noted that the airborne sub-carrier oscillator Tr 
ceives an input from the transducer in the order of 8-12 mv. 
which necessitates an amplifier gain of about 500 to bring 
it up to the 5-volt level before modulation by the r.f. carrier 
can be accomplished. Both phase-shift oscillators and mul- 
tivibrators have been employed for the airborne sub-carrie? 
and a regulated voltage supply can result in a 2% linearity 
over the 744% channel frequency range previously mer 
tioned. These limitations, coupled with those of a similar 
variety found in the ground detector are the major col 
tributions to generally accepted opinion that telemetered 
temperatures are accurate to within only +5%. 


The Heat Barrier Transducer 


A temperature telemetering system is proposed veo 
eliminates the electronic components used for voltage-levé 
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Fig. 1 Block diagram of FM/FM system. 
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Fig. 2 and 2a This transducer is the nucleus of the system and 
is specially designed. Cutaway view of the transducer is shown 
in Fig. 2a, lower part. 


measurement in the FM/FM systems by use of a heat- 
barrier transducer. Since this transducer is the nucleus 
of the system and a special design is recommended, it would 
seem advisable to describe briefly this component shown in 
Fig. 2. A cutaway view in Fig. 2A is useful in describing 
the operation and it will be at once noticed that the ex- 
tremely small size of the instrument is very advantageous 
for airborne test vehicle applications. The principle of 
operation is that approximately a .003 thick resin-type 
temperature sensitive coating separates two spring loaded 
metal surfaces, each connected to the system electrical cir- 
cuitry. Before reaching the design critical temperature, 
the hard surface chemical coating has a specific electrical 
resistance of approximately 100 megohms, and upon reach- 
ing the critical temperature, it suddenly becomes liquid 
not only allowing the two metal surfaces to come into con- 
tact to complete an electrical circuit, but dropping in elec- 
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Fig. 3 Block diagram of FM/FM heat barrier transducer sys- 
tem. 
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Fig. 4 Electrical schematic heat barrier transducer FM/FM 
system. 


trical resistance itself to less than 5 ohms. These tempera- 
ture “fuses” are commercially available in 25°F steps 
from 150°F, to 500°F (50°F steps from 500°F to 1000°F), 
are accurate to within +1%%%, have a breakdown veltage of 
not less than 250 volts d.c., and can handle as much as 5 
amps from a 28 volt source. Like other fuses, the action is 
irreversible, and once the critical temperature is reached, 
the unit must be replaced, but at very nominal cost. 


Heat Barrier Transducers Used With 
FM/FM and PWM Telemetering Systems 


FM/FM Systems 


With a transducer capable of handling up to 100 watts 
power, it becomes immediately apparent that airborne sig- 
nals require no amplification for input to the r.f. carrier 
operating at the 5 volt level. Moreover, the entire function 
of temperature measurement is contained within the trans- 
ducer itself, system information being restricted to the 
detection of presence or absence of voltage from the r.f. 
carrier. Measurement of voltage signal by the F.M. carrier 
is not required. A figure of +7% the sub-carrier cent« - 
channel frequency has been previously mentioned for the 
voltage swing of the transducer. Using a typical sub- 
carrier center channel frequency of 10 KC, discriminations 
in converted voltage levels of % volt could be clearly iden- 
tified by the ground demodulating equipment for the 5-volt 
input to the r.f. carrier. This means that a single channel 
could carry as much as 10 transducers in 25°F steps, so 
that a temperature range for example of 200°F to 425°F 
could be covered by a single FM channel. Ground record- 
ing equipment would merely indicate a “fired” or “non- 
fired” condition for each transducer depending upon 
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whether or not a % volt signal had been received or not. 
A Block diagram for the proposed system is shown in Fig. 
3 and a schematic for carrying 10 heat-barrier transducers 
on a single telemetering channel is shown in Fig. 4. Fig. 3 
shows the steps required for telemetering temperature data 
from detection of the physical quantity to recording of in- 
formation by the ground station as follows: 


Airborne: 


1. Detection of temperature gradient by transducer. 
2. Modulation of r.f. carrier by transducer signal directly 
through the sub-carrier oscillator. 


Ground: 


1. Reception of modulated r.f. carrier. 
2. Demodulation of r.f. carrier. 
3. Recording of “on” or “off” signal. 


A comparison with the step-by-step procedure for an 
FM/FM system clearly shows several advantages: 


1. The elimination of 2 airborne electronic components: 
transducer bridge circuit, high gain amplifier. The neces- 
sity of a closely regulated voltage supply is also elimi- 
nated. 

2. Elimination of requirement for accurate measurement 
of telemetered voltages; detection of % volt signal is all 
that is required. 

3. Elimination of “lost” data situations that are cur- 
rently prevalent on many flights. Relatively small diffi- 
culties with the sub-carriers can “hash” records so badly, 
that practically no intelligence is available when voltage 
quantities have to be measured. The proposed system 
relies on temperature measurement within the trans- 
ducer, and system demands are limited to detection of 
signal only. 

4. Comparable accuracies of the systems are approxi- 
mately the same; the heat-barrier transducers are ac- 
curate to 3%, but then the range of currently available 
values are in increments of 25°F., so that a temperature 
falling between two transducers would bring the possible 
error up to the +5% value of the FM/FM system, 
although in most cases it would be something less. It is 
anticipated that the transducers will be available in 
12.5°F increments within the near future. 


PWM Systems 


The adaptation of heat-barrier transducers to PWM sys- 
tems is even more advantageous than to the FM/FM sys- 
tem previously described. The accuracy of measurements 
remains about the same, and the number of airborne elec- 
tronic components eliminated by use of the heat-barrier 
transducer is the same, but reliability is improved to the 
point where almost certain operation is guaranteed. 


It should be pointed out that “hash” can contain so many 
harmonics in FM/F™M carriers that detection even at the .5 
volt level is not feasible. This does not happen very often, 
but it is not a rare occurrence. However, with PWM sys- 
tems where FM transmission is at a single frequency from 
commutated signals, the problem of discrimination of vari- 
ous frequencies does not exist, and even an intermittent 
signal can provide sufficient intelligence to indicate a 
“fired” temperature transducer at the .5 volt level. The 
technique of having a series of 10 temperature transducers 
in increments of 25°F on one telemetering channel is some- 
what different than that used for the FM/FM system. 
Figure 5 is a block diagram for the system and it will be 
noticed that a multiplexing technique is employed to 
provide for the .5 volt intelligence of 10 transducers on 
one telemetering channel. With such an arrangement, a 
coding sequence will be required, to provide reference 
pulses, but this is easily accomplished by arranging for the 
full 5 volts on two consecutive multiplexing steps. Without 
the necessity of frequency discrimination, the PWM sys- 
tem will always indicate a “fired” transducer upon receipt 
of a modulated signal at the ground recorder. 
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Fig. 5 Block diagram for heat barrier transducer PWM system, 


Conclusions 


1. The heat barrier transducer PWM system will provide 
a substantial improvement in the reliability of temperature 
telemetering systems resulting in an overall accuracy of 
+5%. 

2. Upon availability of heat-barrier transducers in in- 
crements of 12.5°F instead of presently manufactured 25°F 
increments, the +5% figure can be reduced to +2%. 


3. Considerable savings can be made in airborne equip 
ment weight, complexity, and money by use of heat-barrier 
transducer with either FM/FM or PWM systems. The 
heat-barrier transducer is compatible with both systems, 
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THIRD ORGANIZATION MEETING — Formation of a national instrument society was finally accomplished at this meeting held in 
Pittsburgh, April 28, 1945. Fifteen local societies’ delegates and interested persons approved adoption of the first ‘‘Declaration 
of Policy’ which established the Instrument Society of America. 


> 





Names of 39 in attendance are listed in Table 1, Column C. 


History of ISA - Part 2 


WE BEGIN TO ORGANIZE 


Facilities for the historic first organization meeting at the 
Men’s Faculty Club were arranged by Professor C. F. Kayan, 
of Columbia’s Mechanical Engineering Dept. With the New 
York group as hosts, some 11 of the 18 invited local socie- 
ties sent representatives to the meeting which convened at 
9:00 A.M. on December 2, 1944, as scheduled. Including 
delegates, alternates, and interested guests, there was a 
total of 30 in attendance. 

Historic First Session Opens 

Professor Kayan opened the meeting by extending a wel- 
come to the group on behalf of the New York society. He 
then turned the meeting over to A. H. Shafer, who was 


acting as chairman of the organizational activities. “The 
purpose of this meeting,” stated Shafer, “is pretty well 
understood, I believe, by all of you here today — namely, 


to discuss the desirability and objectives of a national 
society devoted to the field of instruments, and to perfect 
plans for the organization should the consensus of the group 
be such.” 

Dr. C. Owen Fairchild, then of Tagliabue Instrument Co., 
was elected temporary chairman, and R. C. Darnell of the 
National Bureau of Standards, as recording secretary. Dr. 
Fairchild’s first official act was to call the roll of those 
present (list of attendance given in Table I, Column A). 

The Northern Indiana Society for Measurement and Con- 
trol did not send a delegate, but wrote of its willingness to 
go along with any action taken by the organization group. 
Other cities known to have local societies, at the time, but 
not represented at this meeting were: 

Atlanta (Georgia Society for Measurement & Control). 

Cleveland (Cleveland Instrumentation Society). 

Fort Worth (Fort Worth Electronics Club). 

Gulf Coast (Gulf Coast Instrument Maintenance Men's 
Association). 

Kansas City (KC Industrial Instrumentation Society). 

Los Angeles (Los Angeles Instrument Society ). 

Getting Down to Brass Tacks 

Dr. Fairchild then asked Dick Rimbach to give a brief 
history of the growth of the local instrument societies in 
the various parts of the United States. Representatives of 
the different societies were then called upon to state their 
views as to the desirability and nature of a national society 
devoted to the field of measurement and control. Some of 
the points brought up were: 





bi history of the Instrument Society of America is being pub- 
ished serially. First part, ‘‘The Formative Years,”’ appeared in 
the October issue, pp. 456-457. 
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(1) What increased costs there might be to individual 

members. 

(2) Who should be members (mechanics, engineers, etc.). 

(3) Needs of non-technical men in the plant for such an 

organization. 

(4) Possible conflict with the A.S.M.E. division on in- 

struments and regulators. 

(5) A national society could help local societies to obtain 

suitable speakers for their meetings. 

(6) The Pittsburgh group was planning an instrument 
exhibit to raise money for its activities; the exhibit 
for September, 1945 might be turned over to the 
national society, if the organization proceeded. 

) A national organization could help local groups, but 
should not dictate to them. 

(8) Need for a regular publication, such as a journal, 
which a national society could support eventually. 
(9) Instrumentation overlaps interests of all existing 
technica! societies. 
(10) A national society could sponsor the training of in- 
strument technicians. 
(11) A common ground would be provided to bring to- 
gether the technician and the engineer. 
(12) A large potential membership could be reached better 
by a national organization. 
(13) General educational programs could be sponsored. 
Following considerable discussion on these subjects, the 
delegates voted unanimously to proceed with organization 
plans. A committee was elected to study the objectives of 
the proposed organization and prepare a draft of a consti- 
tution for submission to the next meeting of the delegates. 

The committee was composed of H. F. Moore (New Jersey), 

M. H. White (Philadelphia), and R. C. Darnell (Washing- 

ton )—chairman. Darnell asked C. O. Fairchild (New 

York). Richard Rimbach (Pittsburgh), and W. A. Wildhack 

(Washington) to act as advisory members on this consti- 

tution committee. J. E. Gambill (Philadelphia) was added 

later. 


Plans for Further Meetings 

It was decided to hold the next organization meeting in 
Chicago on February 17, 1945. E. C. Rieger and H. E. Fer- 
guson, both of Chicago, were elected chairman and vice- 
chairman, respectively, for the Chicago meeting. R. C. 
Darnell was to continue as recording secretary. After de- 
tails had been worked out, it was agreed to send out invi- 
tations to the New York meeting attendants, as well as 
other local groups and interested individuals. Pittsburgh 
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TABLE |— ATTENDANCE AT THREE ORGANIZATION MEETINGS OF I.S.A. 

















































































































FIRST (A) | SECOND (B) | THIRD (C) 
*—-Delegate December 2, 1944 egy 7, 1945 April 28, 1945 
%%—Alternate in New York song in Pi 
Society Chairman: C. O. Fairchild Chairman: Rieger Chairman: R. yg Pigott 
American Society for Measurement & Control A. H. Shafer*, P. G. Exline, R. . Shafer* A. Shafer* 
(Pittsburgh) | Rimbach and M. F, Behar R ‘Rimbach®* R. Rimbach** 
Appalachian Instrument Society (Tenn.) HL Jankey®StCO 
N. M. Taylor#* 
Baltimore Industrial Instrumentation Society A. Bruns* re A. Bruns* aan 
J. F. Maienschein** B. M. Dewey** 
J. F. Maienschein** 
California Instrument Society _B. F. McNames* an 
ae, a See . —————enipell 
Canadian Society for Meas. and Control T. C. Agnew* 
Charleston Instrument Society | R. D. Webb* 
Chicago Society for Measurement and Control E. C. Rieger* H. E. Ferguson* | Ww. E. Mahaffray* 
H. E. Ferguson** E. C. Rieger | H. E. Ferguson** 
| E. C. Rieger** 
Cleveland Instrumentation Society | | W. E. Sachse* ae 
Hartford Society for Meas. and Control a Zells* | 
Instrument Society of Detroit : H. H. “Barnum# 
Instrumentation Society of Washington R. C. Darnell* R. C. Darnell* A. Wildhack® 
A. H. Mears** Rc. Darnell** 
Instrument Society of Wayne County R. A. Wright* H. H. Barnum* W. G. Baker* 
(Wyandotte, Mich.) . 
Kansas City Industrial Instrumentation Society Ww. A. Reichow# —[ A. H. Shafer* (proxy) 
New York Society for Measurement and Control | C. 0. Fairchild® C. O. Fairchild® | C. O. Fairchild* 
C. F. Kayan** C. F. Kayan** 
R. Farnham, S. Rogers 
| A. L. Hildebrand 
Northern Indiana Society for Meas. & Control | M. A. Schreiver* A. Sperry* (proxy) 
#t Mayer 
Philadelphia Society for Instrumentation | M. H. White* M. H. White* M. H. White* 
J. E. Gambrill** J. E. Gambrill** J. E. Gambrill** 
G. Hammer, W. D. Young 
Society for Measurement & Control (N. J.) | H. F. Moore* H. F. Moore® 
R. F. Roberts** R. F. Roberts** 
| R. H. ae. S. Baran 
| H. S.C 
— — —_ + a 
St. Louis Society for Instrumentation | H. B. Freeman* 
Guests a A. F. Spverry A. F. Sperry, J. A. Riggs, Major & Mrs. M. F. Behar, L. F. 
R. D. Webb # Kieler, H. ‘i Haskett, | Boss, R. E. gar ae C. E. Fry, 
J. A. Robinson, R. P. Sunder- | M. Getting, Jr., C. H. Huffman, 
land, W. E. hk AE. 


(Zinitials not known) iw 


B. A. Irwin, M. S. Jacobs, S. W. 
Sonnt: 


rvenes. F. Revell, A. ag, 
M. Susany, Prof. A. & 
Worthing 





and Washington were discussed as possibilities for the third 
and final organization meeting. Richard Rimbach was ap- 


pointed chairman of the finance committee, to 
members, for the purpose of studying costs 
and operating such a national organization. 
adjourned at 2:50 P.M. 


To obtain suggestions of names for the new society, Mr. 


Darnell sent out questionnaires on January 


the request that they be returned before the Chicago meet- 
ing. Later, on February 10, Darnell sent copies of a pro- 
posed constitution to the various society representatives 
and secretaries for consideration at the February 17 meet- 
ing in Chicago. Because there was not yet an organization, 
(Appendix I of the 
history to be published will include Darnell’ 
and the constitution draft — some eight typewritten pages). 


there could be no actual constitution. 


Second Organization Meeting 


The second meeting to organize nationally convened at 
the Merchants and Manufacturers Club, Merchandise Mart, 
in Chicago on Saturday, February 17, 1945 with E. C. Rieger 
The local instrument groups, their 
attending representatives, and interested guests are listed 


presiding as chairman. 


in Table I, Column B. 


Following a roll call of representatives, the first item of 
business was election of Dick Rimbach as secretary. R. 
Darnell, chairman of the Constitution Committee, presented 
“Declaration of 
Policy’* was drafted by the group for use in the early days 
of the society and until sufficient study could be given to an 


the constitution draft. From this, a 


actual constitution. 
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select his own 
in setting up 


The meeting Ameri 


ca. 


Invitations Go Out to Join ISA 


27, 1945 with 


s cover letter 


group.” 


Among the many problems and major decisions facing 
the Chicago delegates was the all-important matier of an 
official name for the new organization. 
sion, the majority voted for the Instrument Society of 


After much discus 


The group then instructed its chairman, E. C. Rieger, 
send out copies of the “Declaration of Policy” to the various 
local groups now organized, or in the process of forming, 
and also to all individuals who are not now in a local 
With this was “An Invitation to Join the ISA.” 
These two historic documents, together with an article by 
the Constitution Committee, “Benefits of a National Instr 
ment Society,”* were later published in the April, 1945 issue 
of Instruments magazine. 


One final item of business at this meeting was a report 


by Dick Rimbach on the study he had made of the financial 


burgh 


version 


and income from an exhibit. 


). 


of this history. 


Final Organization Meeting* 

The third conference for the formation of a national it 
strument society convened on Saturday, April 28, 1945 at 
the Roosevelt Hotel in Pittsburgh. 


outlook for a national society, including possible expenses 
The group then selected Pitts 
burgh for its third and final organization meeting April 
28, 1945 — the chairman to be R. J. S. Pigott, President of 
the American Society of Measurement and Control (Pitts 


Fifteen local groups 


*To be included as consecutively numbered Appendices in later published 
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resented by delegates, alternates, members, and 


rep 
one as listed in Table I, Column C. 


R. J. S. Pigott presided as chairman and Paul Exline as 


vice-chairman. Formulation of a basis for organization of 
a national society was the first item of business. Toward 
this end, the “Declaration of Policy” was reviewed and 
portions were voted on by the delegates and approved. 


Society Becomes a Reality 

Following discussion by delegates, further decisions were 
approved by vote, concerning election of society officers, 
dues, grades of membership, and pro tem officers to be 
elected by the group that day. The delegates agreed that 
these officers were to handle affairs of the society until a 
regular election could be held following preparation of a 
formal Constitution and By-Laws and ratification of these 
by the local societies — this to be effected no later than 
March 1, 1946. 

The delegates further agreed that if 10 local societies did 
not ratify the new Constitution within this time limit, 
another general meeting would be called. This, however, 
never proved necessary. 

Upon receiving assurances that all delegates had the 
power to act for the local groups they represented, Chair- 
man Pigott then proceeded to poll them regarding formation 
of a national society. By unanimous vote, the Instrument 
Society of America was created.* Justifiably pleased with 
their work, the group then adjourned for lunch. 





*Material for this and following paragraphs about the final organiza- 
tion meeting is taken from a report by the first Publicity Chairman, 
R. F. Roberts, as published in Instruments, May, 1945. 


Behar Given Standing Ovation 

During lunch all those present honored Major M. F. 
Behar by a rising vote of thanks for the many years he had 
devoted to the instrument movement which had just pre- 
viously culminated in the formation of a national society. 
Major Behar expressed regret. that due to illness he had 
not been able to take an active part in the organization 
meetings. He then briefly traced the development of the 
national society idea, and outlined the various fields in 
which he believed the new Society and other national 
societies could work, namely: industrial, scientific, educa- 
tional, etc. Further, he recommended that those present — 
mostly department heads and other successful men — see 
to it that this new Society be devoted to the welfare and ad- 
vancement of younger and less experienced men. 


Further Business of Organization 
Upon convening the afternoon session, Chairman Pigott 
called for nominations for officers, each to be nominated and 
elected separately. Results of the election were: 
President — Albert F. Sperry 
Vice President — Prof. Carl Kayan 
Treasurer — Clarke E. Fry 
Secretary — Richard Rimbach 
The office of the secretary was designated as the tem- 
porary office of ISA at 1117 Wolfendale Street, Pittsburgh, 
Pa. Mr. Pigott then turned the chair over to the new 
pro tem president, A. F. Sperry. 


In this afternoon session, the following decisions were 
reached by vote: 


(1) All existing Constitutions and By-Laws of local so- 
cieties were to remain in force until the Constitution 
and By-Laws of the national society were ratified, 
at which time all local regulations would be con- 
sidered void. 

(2) The new Constitution Committee was to give full con- 
sideration to the needs of the local societies. 

(3) The local societies would henceforth be referred to as 
“Sections” of the national society. 

(4) If it were found possible to proceed with the pro- 
posed “Exhibit and Conference,” scheduled for Sep- 
tember 17-21, 1945 in Pittsburgh, the national society 
agreed to sponsor it. Also, expenses paid by the 
New York, Chicago, and Pittsburgh groups for the 
three organization meetings would be refunded from 
profits of the exhibit. 
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First Committees Appointed 

President Sperry then appointed the following commit- 
tees and outlined their duties: 

Constitution: M. H. White (Philadelphia) chairman; 
H. F. Moore (N. J.), A. H. Shafer (Pittsburgh). 


Exhibit: P. Exline (Pittsburgh) chairman; M. S. Jacobs, 
F. Havrilla, Roy Bailey, R. Rimbach, F. McGough. 

Finance: H. E. Ferguson (Chicago) chairman; R. C- 
Darnell (Washington), H. H. Barnum (Detroit), C. E- 
Fry, Treasurer, ex-officio. 

Membership: C. O. Fairchild (N. Y.) chairman; J. F. 
Maienschein (Baltimore), B. F. McNamee (Los Angeles), 
W. A. Reichow (Kansas City). 

Nominating: R. D. Webb (Charleston) chairman; E. C. 
Rieger (Chicago), W. E. Sachse (Cleveland), J. E. Gam- 
brill (Philadelphia). 

Program: R. C. Darnell (Washington) chairman; M. 
Getting (Pittsburgh), W. E. Mahaffay (Chicago), William 
Warren (Los Angeles). 

Publications: W. A. Wildhack (Washington) chairman; 
H. L. Jancke (Tennessee), M. F. Behar (Pittsburgh). 

Publicity: R. F. Roberts (N. J.) chairman; D. Dickey 
(Chicago), L. A. Bruns (Baltimore), Charles Holz 
(Charleston), M. A. Schreiver (Northern Indiana). 


Upon completion of the pro tem organization, President 
Sperry asked for a motion to adjourn, but all were in favor 
of further discussion, so the group merely recessed until 
7:00 P.M. Congenial small groups then went off to different 
restaurants for dinner. There was a natural relaxation by 
all the men who had worked so earnestly that day and the 
after-dinner session did not get started until 7:30 P.M. 


From many members of the group came expressions of 
gratitude for the hospitality of the Pittsburgh society — 
the meeting arrangements, the get-together luncheon, and 
the picture taken of the group (see accompanying photo- 
graph). Regrets were expressed that Major Behar could 
not attend the entire meeting, because his inspiring 
thoughts of previous meetings were well remembered. 


Evening Session 

Clarke E. Fry had been notified of his election as Treas- 
urer and came to the evening session to meet the delegates 
and other visitors. He informed those present that he 
would shortly send out bills for the $10.00 charter mem- 
bership fee. 

Committee functions were then ciscussed at some length 
and, finally, this first memorable meeting officially ad- 
journed at 9:00 P.M. Some enthusiastic delegates, how- 
ever, stayed in Pittsburgh on Sunday to talk over more 
details of committee work. 


The Society Begins to Function 

On May 7, 1945, the first stationery appeared in the mails 
with the Instrument Society of America in the letterhead. 
Names of pro tem officers and committee memberships were 
listed vertically on the left-hand side. The letter itself was 
from the pro tem president, Albert F. Sperry, noting actions 
of the Society, namely: 


(1) Recommended that the ISA Secretary employ a 
stenographer to handle a steadily mounting amount 
of mimeographing and other work, including press 
releases by the sections and the Publicity Committee. 

(2) Without requestixg a corporate or other special mem- 
bership, Instruments Publishing Company offered a 
gift of $1,000.00 to help the organization through its 
first year. Mr. Sperry indicated that he had grate- 
fully accepted the gift in the spirit of the offer. 

(3) Because ISA was not yet incorporated, Mr. Sperry 
stated that he had asked the Pittsburgh Section to 
handle all funds temporarily. A special checking 
account was to be set up for Treasurer C. E. Fry, 
who was also treasurer of the Pittsburgh Section. 

(4) R. F. Roberts’ report on the final organization meet- 
ing would be published in the May issue of Instru- 
ments magazine. 

(To be continued in December issue.) 
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Nuclear Reactor Simulator Trains Operator 
To ‘Get the Feel’ With Realistic Effect 


HE INTENSE INTEREST in nuclear reactors for re- 

search, power and industrial uses is presenting an un- 
usual demand for adequately trained personnel in this 
highly important field. 


The expansion of the industry is in danger of being re- 
tarded by a shortage of experts. More than 40 U. S. uni- 
versities have added courses in nuclear engineering, and 
Oak Ridge National Laboratories has a five-year-old school 
for reactor specialists. But this year only 250 new nuclear 
engineers will complete training. More than 15,000 experts 
will be needed by 1965 to satisfy needs of the new indus- 
try. 


Demonstration of the Leeds & Northrup Company’s Nu- 
clear Reactor Simulator Assembly which enables an opera- 
tor to “get the feel” of a nuclear reactor, without ever going 
near an atomic energy installation, was demonstrated to 
thousands of interested visitors at the 10th Annual ISA 
Instrument-Automation Conference and Exhibit in Los 
Angeles. The device provides a scale-model of a reactor 
core, and a full-size control panel (photo below), complete 
with instrumentation and controls. 


Physically, it consists of two basic units (1) a plastic 
scale-model of a reactor core, approximately two feet high, 
mounted on a pedestal-type bench; (2) a full-size control 
panel, complete with instrumentation and controls. 


The scale-model is equipped with mechanisms to drive 
the reactor rods up and down. Also provided are blue lights 
whose voltage is controlled automatically to simulate the 
Cerenkov effect. 


Mounted on the panel are two Speedomax Type H Re- 
corders, one for recording power level (range 0 to 120% 
full power), the other for recording period (range —30 to 
infinity to +3 seconds). Also on the panel is the Simulator 
unit ... and electronic analog computer ... and a servo 
amplifier, logarithmic amplifier, power supply, and related 
switches, meters and signal lights. 


For educational and research institutions which have or 
plan to build reactors, the Simulator can serve both for 
personnel training and for reactor instrumentation testing. 
For institutions which do not have reactors, the Simulator 
is useful in dynamically teaching and demonstrating prin- 
ciples of reactor theory and performance. 


LEARNING nuclear reactor operation from this unique simulator; as he 
operates control devices virtually identical with those on real reactors, a 
trainee using this LGN Simulator gets a startling realistic effect. In the 
reactor model (below window, at panel center) the pile rods begin to 
rise. The Speedomax recording instruments and related meters register 
correct operating values as calculated automatically by the device's 
analog computer. 


The Simulator is based on some of the studies originally 
carried out by Dr. P. R. Bell, Jr., and Dr. H. A. Strauss 
of A.E.C. Leeds & Northrup operate under a license granted 
by A.E.C. 


In teaching reactor theory, the equipment is particularly 
valuable in demonstrating the kinetic equations involved 
in reactor engineering. Dull “text-book” theory comes to 
life. Similarly, in teaching reactor operation the student 
can see reactor response as he regulates the various con- 
trols, actually getting the ‘feel’ of operation, and a clear un- 
derstanding of overall performance. 


The Simulator can simulate a number of types of thermal 
nuclear reactors, among them: (1) Swimming Pool Type, 
light water moderated, enriched; (2) Graphite Moderated 
Natural Uranium; (3) Heterogeneous Heavy Water Mod- 
erated (CP5 Type); (4) U233 Thermal Reactor; and, (5) 
PU239 Thermal Reactor. 


In the case of all the above types, the effects of tempera- 
ture, fuel burn-up, and fission product poisoning are not 
included in the simulation. The additional instrumentation 
required would be prohibitive, cost-wise, and the instruc 
tional value is not seriously hampered by neglecting these 
effects. 


The L&N Simulators are priced from approximately 
$11,000 to $17,000, depending upon the specific requirements 
of the user. 


U. S. REACTOR AT GENEVA ATOMIC 
CONFERENCE 


CONTROL SYSTEM to regulate the nuclear reactor in operation at the 
U. S. Reactor exhibit at the International Conference on the Peaceful 
Uses of Atomic Energy, sponsored by the United Nations, was furnished 
by the Oak Ridge National Laboratory. Fabrication of the panel was 
responsibility of Panellit Company, which assembled the required com- 
ponents and arranged them physically in a panel of its own manufacture. 
All amplifiers except the micro-microammeter and linear servo amplifier 
were supplied by Daystrom Instruments, Inc., while American Machine 
G Foundry Co., supplied their “‘Unitized’’ Rod Drive Control Mechanism, 
rod indicating components, and core structure parts. Linear servo chan- 


nel for automatic control of the reactor was designed and supplied by 


Leeds G Northrup Co. LGN also supplied recording instruments for 
safety and control channels and a health monitoring recorder behind the 
panel face. Minneapolis-Honeywell Regulator Co., supplied the record- 
er for Log N readings from the LGN recorder. Brown Instruments Di- 
vision recorder charts were used. 

















s he 
WS, @ 
n the 
In to 
ister 
vice’s 


ally 
LUSs 
nted 


arly 
lved 
8 to 
lent 
con- 


mal 
ype, 
ated 
lod- 

(5) 


era: 

not 
tion 
ruc 
nese 


tely 
ents 


t the 
ceful 
ished 

was 
com- 
‘ture. 
ylifier 
chine 
nism, 
-han- 


d by : 


s for 
4 the 
cord- 
s Di- 











-3 





Analysis of a Second Order System 


by Irving Lefkowitz * 


have applied dynamic analysis to simple first order 
systems such as the unlagged thermal element, the pneu- 
matic pressures bellows and the electrical R-C network. 
Each of these has led to a transfer function of the form: 


ong INSTALLMENTS of the Engineers’ Notebook 


C (s) K 
E (s) ~ a 2 
C is the output, E is the input, K is the steady 
state gain, T, is the time constant and s is the 
complex Laplace operator. 


(1) 


where 


In particular, the transient response to a step input of 
magnitude A is given by: 





= (1 — eT) (2) 
= 

Mechanical systems having significant mass or inertia, or 
electrical systems with inductance must be described by a 
second order differential equation yielding a transfer func- 
tion of the form: 


c(t) = 


C (s) K . 
— _ 7 ant ; (3) 
2 (s) Ts? + 2¢T.is + 1 
where T, is the second order time constant, ¢ is the 


damping factor. 


The curves of Figure 1 show typical responses of the 
second order system to a unit step input. The output mag- 
nitude is plotted against the dimensionless abscissae t/T,, 
with the damping factor as a parameter. It is apparent 
from Figure 1 that the damping factor determines the shape 
of the curves and the nature of the response. The time con- 
stant T, merely expands or contracts the time scale. Spe- 
cifically, when the damping factor is greater than 1, the re- 
sponse is termed overdamped and an exponential curve 
is obtained. When the damping factor is less than 1, the 
response is oscillatory and a damped sinusoidal curve is the 
result. This oscillatory behavior is the new and particu- 
larly interesting feature of the second order system. 


The mercury U-tube type flowmeter offers a good example 
of a second order system. In consideration of their oscilla- 
tory tendencies, these meters are commonly equipped with 
so-called pulsation dampeners, which permit an adjustment 
of the damping factor. 


‘ A schematic diagram of the flowmeter is given in Figure 
4 The orifice differential, p, — p,, produces a difference in 
level in the two legs of the manometer. Under equilibrium 
conditions, the difference in level L, — L, is given by: 


$ z . . 
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Pi Ds eaaikt as 
L. L (at equilibrium) (4) 


where G is the mercury density. 





Fig. 1. Transient Response of Second Order System to Step input 


Fig. 2. Mercury Flowmeter 
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The level in one of the chambers of the manometer is com- 
municated to a pen or pointer by a mechanical linkage act- 
ing through a pressure tight bearing. Since the total mer- 
cury volume is constant, L, is related to L, and hence 
the pen deflection @ is related to the orifice differential 


P; — Pe In particular, linear relationships are obtained 
so that, within the accuracy limits of the instrument: 
6 = K (p, — Ds) (at equilibrium) (5) 
where K is a proportionality constant. 
If p, — Pp, changes from its steady state value by an 


amount, say Ap, an unbalanced force results which causes 
mercury to flow from one chamber into the other in the di- 
rection to restore the balance; i.e., to the conditions where 
Equation (4) is again satisfied. Our immediate interest, 
therefore, is an expression for the dynamic response of the 
level in the float chamber to a change in orifice differential, 


AP. 


The following notation is used: 


x = change in level from steady state value 

A = cross-sectional area 

M = effective moving mass of mercury 

R = linearized resistance to mercury flow (assumed 


localized at the pulsation dampener restriction. ) 


Pa» Pp» = Pressures at the two ends of the connecting 
tube 
= equilibrium mercury level 
gz = acceleration of gravity 


The subscripts 1 and 2 are used to identify the symbols 
as they refer to the high and low pressure chambers re- 
spectively. Subscript 3 refers to the connecting tube with 
the following symbol modifications: 


x, = linear displacement of an element of volume in 
the tube 
L, = effective length of the connecting tube 


In the following equations (6) through (8), we treat in 
order the low pressure chamber, the connecting tube and 
the high pressure chamber as isolated systems. In each 
case, the balance of forces must be zero; i.e., the net force 
exerted by the pressure difference across the system must 
equal the sum of the head, viscous damping and accelerat- 
ing forces. 





d* x, 
(Dy — Ps) Ae = (Ly + %2)GA,+M,—Ge— (6) 
dx, d? x, 
(p, — Pp) A; = RA,’ ee M:—ae (7) 
d? x, 
(p, — Pp.) A, = (—L, + x,) GA, + M, dt2 (8) 


Viscous friction and turbulence effects in the two cham- 
bers have been neglected (they may be assumed absorbed 
in the value of the resistance R). 


From the volumetric flow balance, we can express x, and 
x, in terms of X,. 








A, 

x, = A, xX, (9 ) 
A, 

x, = A, X, (10) 


Also, to a first order approximation, the moving masses 
are given by: 


M, = A, L,G/g (11) 
M, = A, L,G/g (12) 
M, = A, L,G/g (13) 
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Substituting Equations (9) — (13) 
(6) — 


we obtain: 


into Equati 
(8) and adding the resulting equations together 








A, dx, 


2 
A, A, G @ 
L+lL L, — se 
+ (L, + L, A, + A, ) : a 








where Ap is the change of p, — p, from its equilibrium 
value; i.e., from Equation (4): 
Ap = Pp, — Pp, — (L, — L,) G 
Equation (14) then is the differential equation describing 
the response of the level to a change in differential preg. 


sure. Applying the Laplace transformation to both Sides 
of the equation we have the desired result: 














x K, 
AP ~ T*s? + 2:Ts + 1 (15) 
where x = L[x,] 
AP = L{[Ap] 
K a 
1 tk eee 
A, Al, «Ae 
sh La are + . " | 
K, A, R 
. 2T 


The time constant is determined directly by the manome 
ter dimensions and the range of operation. The damping 
factor is dependent upon the steady state gain (range fac 
tor), the time constant and the setting of the pulsation 
dampening restriction (determining R). 


As in previous examples, the derivation has been simpli- 
fied by making simplifying assumptions and ignoring cer- 
tain non-linear and second order factors. A more rigorous 
approach would include the following effects: 


1. Contraction and expansion losses at the points where 
the mercury enters and leaves the connecting tube. This 
would introduce a term proportional to the square of the 
velocity in the connecting tube (assuming the cross-see 
tional area ratios A,/A, and A,/A, are large.) 

2. Non-linear resistance R due to non-laminar flow in 
the connecting tube. 

3. Changes in the values of M, and M, with change in 
level x;,. 

4. Dynamics of the float, linkage and pressure tight bear 
ing as reflected back on the level x,. 

5. Dynamics of the fluid system above the mercury. 


It might be noted that the above factors become less sig- 
nificant as the amplitude of the input signal, Ap, is re 
duced to a very small value. Under normal conditions of 
operation, the results expressed by Equations (14) and 
(15), even if only qualitative, give useful information re 


garding the influence of various design factors on the sys | 


tem behavior. 


If we let A, = A, = Ay, then the example reduces t0 


the basic equal leg U — tube manometer. The parameters 
of Equation (15) now becomes: 
1 
K. = 3@ ( 





T = |/ — 


AR )/ 8 
. a. 





L = total length of the mercury columa 


A= 


where 
cross-section of the manometer tube 
A typical example might be a mercury manometer made 


of 4%” LD. glass tubing with a 30-inch column of mercury: 
We have then: 
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- Yipee va R may be determined by the application of Poiseuille’s law 
ther, A=-T ee = 0491 in. for laminar flow. The formula is expressed as: (See Engi- 
neers’ Notebook for August, 1955.) 
ae inches _— 
‘ L = 30in R = 6.0 X 10* » L/D* Ib-sec/in® 
4) 13.6 X 62.4 1b 
7 : anim a) ——— , ia > ,y vyiecosity — Re 9 _ 
G=—j75 StU 491 in® where , is the mercury viscosity = 1.55 cp (20° C) 
2 i 7 
a? x, _ D is the I.D. of the tube = 0.25 in. 
dt? = i 
g = 32 X 12 = 384-ae . Ce ane 30 +o 156 ew tt Ib. sec. 
ri ; = J MK TOE. oo Vi 
~ Then according to Equations (16): (.25) = 
> = 0.126 x .071 = .009 
1 § 
= ———_ 1.02 in/ psi 
K, = 3x 491 . ne ’ 
. Thus the results indicate a very oscillatory response with 
ing L 30 in. 1 
preg. = V/ —ss——:sSC =-:s«OO«"w28 Be nA 
sides T= ye 384 in/sec? -29 BCC. a natural frequency, f, = 0 = 0.57 cycles per second. 
AR 4 7 0491 in® aa 384 — 0.126R References 
(15) = 28 8 lb 8 x 30 sec? J. D. Trimmer, Response of Physical Systems, John Wiley, 1950 
491-—— Chestnut and Mayer, Servomechanisms and Regulatory System Design, 
in Vol. I. John Wiley, 1951 
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. “ERRORS OF FRICTION 





by Morris G. Moses 
Literature listed below is not available from offices of the ISA Journal. 
may be obtained by contacting the publications in which the articles have appeared. 


“PRECISION RESISTORS” 
Pugh; Instrument Mfg. Vol. 
pp 20-23, Jan.-Feb. 1955. Discussion of 
precision resistor features including re- 
sistance values, tolerances, types of wire, 
insulation, winding forms, winding tech- 
niques, aging, terminal connections, and 
causes of failure. 


Milo D. 
23—No. 1, 


- “CERAMICS AND INSTRUMENTS” 


Donald W. McDaniel; Instrument Mfg. 
Vol. 23—-No. 1, p 24, Jan.-Feb. 1955. Brief 
discussion of ceramic techniques of im- 
portance to the technician and engineer. 


. “A LOGARITHMIC PHOTOCELL CIR- 


CUIT” V. H. Attree; Jour. Sci. Instr. 
(London) Vol. 32—No. 2, pp 41-42, Feb. 
1955. Novel circuit employs two tubes 
and has dynamic range of approximately 
3 decades. Circuit can be used either as 
logarithmic photometer or densitometer 
(in conjunction with light source.) 

WHEEL IN- 
TEGRATORS” J. G. L. Michel; Jour. Sci. 
Instr. (London) Vol. 32—No. 2, pp 43-44, 
Feb. 1955. Paper shows that for finite 
bearing friction in sharp-edged friction 
wheels (used in integrators), rotation of 
wheel is not necessarily true representa- 
tion of that component of ‘its motion 
across surface which is tangential to 


wheel. 

“AN INSTRUMENT FOR THE FORMA- 
TION OF VISUAL IMAGES OF IONIZ- 
ING RADIATIONS” W. V. Mayneord, H. 
D. Evans, and S. P. Zewbery; Jour. Sci. 
Instr. (London) Vol. 32—No. 2, pp 45-50, 
Feb. 1955. Apparatus described for pre- 
senting visual images of distributed radio- 
active sources. Image storage technique 
permits “readout” at later time, and reso- 
lution and detection problems are treated 
in detail. 

“AN AUTOMATIC PRESSURE’ RE- 
CORDER FOR THE STUDY OF GAS 
PHASE KINETICS” D. Patterson and R. 


C. Seymour; Jour. Sci, Instr. (London) 
Vol. 32—No. 2, pp 50-51, Feb. 1955. De- 
seription of automatic pressure recorder 


suitable for kinetic studies in gas phase 
reactions in constant volume system. In- 
strument has been used up to pressures of 
100 cm mercury and is sensitive to changes 
in mercury of plus or minus 0.5 mm. 

“PIEZOELECTRICALLY-ACTIVATED 
LOW-FREQUENCY MECHANICAL RES- 
ONATORS” J. F. W. Bell; Jour. Sci. 
Instr. (London) Vol. 32—No. 2, pp 52-54, 


Feb. 1955. Mechanical resonators using 
two piezoelectrical crystals have been 
studied as four-terminal networks. Con- 


stants of equivalent electrical circuit. have 
been determined for a number of flex- 
ural modes of various circular plates sup- 
ported at center (Chladni_ resonators.) 
Particular details of 1000 cps oscillator 
with 2 inch plate and stability of a few 
parts in 104 are given. 

“A SERVO-CONTROLLED MICRODEN- 
SITOMETER FOR X-RAY DIFFRAC- 
TION PHOTOGRAPHS” J. R. Brown, H. 
K. Moneypenny, and R. J. Wakelin; Jour. 


Sci. Instr. (London) Vol. 32—No. 2, pp 
55-59, Feb. 1955. Description of instru- 
ment for measuring densities and line 


positions on Debye-Scherrer photographs. 
Split beam principles are used, light pas- 
sing through the film being compared with 
that transmitted by linear density wedge. 
Photocell-servo system moves the wedge. 
“AN INSTRUMENT FOR THE ACCU- 
RATE MEASUREMENT OF FLOW OP- 
TICAL DENSITIES” A. S. Cross; Jour. 
Sci. Instr. (London) Vol. 32—No. 2, pp 
59-60, Feb. 1955. Instrument is described 
for photographic density in the range of 
0 to 0.3 with reproducibility of 0.0001. 
“A SIMPLE RATIO-RECORDING SPEC- 
TROMETER” W™. H. E. Ahlers and H. P. 
Freedman; Jour. Sci. Instr. (London) 
Vol. 32 — No. 2, pp 61-64, Feb. 1955. 
A double-beam attachment for single-beam 
infrared spectrometer is described. Meth- 
od used is alternating beam system in con- 


junction with voltage ratio recorder. 
Beam splitter consists of demountable 
twin cell arranged as rotating sector 


wheel positioned in front of entrance slit 
of monochromator. Low cost is featured. 
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Reprints 


“THE STABILITY OF THE CALIBRA- 
TION OF LIQUID SAMPLE GEIGER- 
MULLER COUNTER TUBES” N. Veall 
and A. E. Lowe; Jour. Sci. Instr. (Lon- 
don) Vol. 32 — No. 2, pp 65-66, Feb. 1955. 
Daily variation of calibration factor of 
liquid sample type counter tubes is dis- 
cussed. Background errors dut to g-radi- 
ation from adjacent samples are reduced 
to less than 0.1% by suitable lead shield- 


ing. 

“A TUNED DETECTOR-AMPLIFIER 
FOR POWER-FREQUENCY MEASURE- 
MENTS” W. K. Clothier and W. E. 
Smith; Jour. Sci. Instr. (London) Vol. 
32 — No. 2, pp 67-70, Feb. 1955. Details 
given for tuned detector-amplifier for 
power frequencies (25-60 cps). Detector 
is sensitive to ™% microvolt in a one 
megohm resistance source, and when used 
with tuned input transformers, power sen- 
sitivity is 10- watts. 


- “A ROTATIONAL VISCOMETER FOR 


SURFACE FILMS” S. C. Ellis, A. F. Lan- 
ham, and K. G. A. Pankhurst. Jour. Sci. 
Instr. (London) Vol. 32 — No. 2, pp 70- 
73, Feb. 1955. Surface viscosity of mo- 
nomolecular surface films spread on water 
has been measured with instrument ana- 
logous to coaxial cylinder (Couette) vis- 
cometer. Ring of platinum wire, coated 
with paraffin, is floated on film-covered 
surface and rotated by synchronous mo- 
tor. Viscous drag is function of angle 
of displacement between ends of a con- 
necting torsion wire. 

“REDUCING NUCLEAR POWER 
COSTS” James A. Lane; Nucleonics Vol. 
13 - No. 1, pp 24-27, Jan. 1955. Cost 
factors in obtaining power from homoge- 
neous thermal breeder reactors are com- 
pared with similar factors for other re- 
actors and coal plants. Modifications and 
conditions necessary for competition are 
discussed. 


- “SIMPLIFIED APPARATUS FOR 


BRAIN TUMOR SURVEYS” 
Allen, Jr. and J. R. Risser; Nucleonics 
Vol. 13—No. 1, pp 28-31, Jan. 1955. Use 
of scintillation detector and pulse-height 
analyzer cuts background rate to 1/10 
and sample counting rate is cut in only 
half when using 364-kev gamma radiation 
from Iodine-131 to locate brain lesions. 


Herbert C. 


- “ANALYZING BETA _ ABSORPTION 


GRAPHICALLY TO IDENTIFY EMIT- 
TERS” John H. Harley and Naomi Hall- 
den; Nucleonics Vol. 13 — No. 1, pp 32- 
35, Jan. 1955. New semiempirical meth- 
od uses slope of log-log plot of transmis- 
sions of beta rays from a standard and 
an unknown emitter which are plotted 
against each other. Purity and isotopic 
composition can be determined by this 
method. 

“IMPORTANCE OF SOLVENT IN LIQ- 
UID SCINTILLATORS” F. N. Hayes, 
Betty S. Rogers, and Phyllis C. Sanders; 
Nucleonics Vol. 13 — No. 1, pp 46-48, 
Jan. 1955. Liquid scintillator solvents 
have shown new importance as a result 
of measurements of photon mean-free- 
path, relative pulse heights in certain 
solutions, measurement of solute concen- 
tration effect on pulse-height peak, and 
solvent concentration curves in toluene. 
“MONITOR MEASURES AIR AND SUR- 
FACE CONTAMINATION” H. V. Watts, 
A. R. Brauner, G. M. Burgwald, and L. 
Reiffel; Nucleonics Vol. 13 — No. 1, pp 
51-52, Jan. 1955. Monitor continuously 
records intensities of beta-gamma com- 
ponent and alpha component of air sam- 
ple collected by passing air through mov- 
ing filter tape. 

“PRECISION MEASUREMENT OF 
DETONATION AND STRONG SHOCK 
VELOCITY IN GASES” Herbert T. 
Knight and Russell E. Duff; Rev. Sci. 
Instr. Vol. 26—No. 3, pp 257-260, March 
1955. Description of simple system for 
determining velocity of detonation or 
strong shock waves using the conductivi- 
ty behind the wave. Applicable to tem- 
peratures above 3000°K with modifiica- 
tions included for use as low as 1000°K. 
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- “MINIATURE BOMB 





“RANGE OF 208 +4 MEV PROTONS I 
G5 NUCLEAR EMULSION” ; 

De Carvalho and Jerome I. Hervasio @ 
Rev. Sci. Instr. Vol. 26 — No, 3 pp 261 
263, March 1955. Range curve of 
nal beam of Chicago University’s 


8 
cyclotron was taken in G5 strignea a 
clear emulsion. Range of beam in oa 
per also measured to determine b - 


eam en. 


ergy and agreements shown for Previous 


en. 
“Is HERMAL PROCES 

THICK NUCLEAR EMULSIONS” por 
man Yagoda; Rev. Sci. Instr. Vol. 26 a 
No. 3, pp 263-266, March 1955. Method 
described for processing thick nuel 

emulsions wherein tracks are developed 
of singly charged particles at minimum of 
ionization without resort to hot stag 
Photographic and chemical] techniques = 
detailed for minimizing overdevelopment 
and production of excessive fog 


. “NEW TECHNIQUES FOR COMPREss. 


ING SURFACE FILMS” Irvin 

and J. D. Chanley; Rev. Sci, a a 
26 — No. 3, pp 266-268, March 1955. New 
method described for applying continuous 
mechanical pressure to monomolecular 
films. Among advantages cited are sim. 
ple, inexpensive apparatus and freedom 
from piston oil contamination. 


- “PROPORTIONAL COUNTING For 


CARBON DIOXIDE FOR RADI 

BON DATING” H. R. Breenen, Ee 
Taggart, Jr., and M. Williams; Rev, Sei. 
Instr. Vol. 26 — No. 3, pp 269-273, March 
1955. Procedures are described for pro- 
ducing carbon dioxide of high purity for 
consistent and reproducible results in ra 
diocarbon dating work. Present back. 
ground of 13.5 cpm is mentioned and with 
counting time limit of two days, dating 
to age of 42,000 years is possible. 

“ELECTRON ACCELERATOR AND 
HIGH RESOLUTION ANALYZER” 4. 
W. Blackstock, R. D. Birkhoff, and M, 
Slater; Rev. Sci. Instr. Vol. 26 — No. 3, 
pp 274-275, March 1955. Principle of en- 
ergy measurement by stopping potential 
has been extended to high energy elee- 
trons using conventional accelerator tubes. 
Defocusing effects are minimized by em- 
ploying low energy electrostatic analyzer. 
“APPARATUS FOR MEASURING THE 
THERMAL CONDUCTIVITY OF MET. 
ALS IN VACUUM AT HIGH TEMPERA- 
TURES” Marvin Moss; Rev. Sei. Instr. 
Vol. 26 — No. 3, pp 276-280, March 1956. 
Method described consists of measuring 
both axial temperature gradient and trans 
fer of heat under steady state conditions 
in a thermally shielded rod of metal. 
Rod is heated at one end and cooled at 


the other. Comparison, where possible, 
shows close agreement with previous 
work. 


CALORIMETER 
FOR THE DETERMINATION OF HEATS 
OF COMBUSTION OF SAMPLES OF 
THE ORDER OF 50 MG MASS” Rev. Sci. 
Instr. Vol. 26 — No. 3, pp 280-284, March 
1955. Construction of new, miniature 
bomb calorimeter for small sample use 
with explosives is described. 


. “DIRECT READING ANALYZER FOR 


SHORT TIME INTERVALS” G. KE 
O’Neill; Rev. Sci. Instr. Vol. 26 — No. 3, 
pp 285-290, March 1955. Time analyzer 
with nine 4.6 millimicrosecond channels 
is detailed. Device is stable, compact, 
and easy to adjust. Variation of channel 
boundaries is less than 5 x 10-™ sec over 
long periods. 

“CONTINUOUS ANALYSIS OF ORTHO- 
PARAHYDROGEN MIXTURES” D. 7. 
Weitzel and L. E. White; Rev. Sci. Instr. 
Vol. 26 — No. 3, pp 290-292, March 1955. 
A thermal conductivity unit has 
utilized in the construction of a contin- 
uous flow analyzer for ortho-parahydrogen 
mixture. 

“MEASUREMENT OF ELECTRONIC 
SUSCEPTIBILITIES BY MEANS OF 
NUCLEAR RESONANCE ABSORPTION 
G. Feher and W. D. Knight; Rev. 
Instr. Vol. 26 — No. 3, pp 293-294, March 
1955. Proton nuclear magnetic Tres 
nance is observed in two crossed capil- 
lary tubes embedded in a paramagnetic 
material in a constant external fie 
Resonance frequencies from the two 
capillaries depend on the respective de- 
magnetizing factors. 

“RESOLUTION OF ALPHA-PARTICLE 
SPECTRA BY IONIZATION PULSE 
ANALYSIS OF COLLIMATED sa 
PLES” D. W. Engelkeimer and 2 
Magnusson; Rev. Sci. Instr. Vol. 26 — 
No. 3, pp 295-302, March 1955. 

tion of a high-resolution ion pulse analy 
er for study of alpha-decay fine struct 
Resolution of instrument was tested W 
bismuth, thorium, and plutonium sal 
ples, and measured intensities and pat 
ticle energies are in agreement. 
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Precision in a Meter Checking Program 


By Robert E. McCallum 


APPLICATION OF THE BASIC PRINCIPLES TO 
SOLUTION OF THE PROBLEMS 


A. Establishing the Program 

1. Purchase of Equipment 

The question “What equipment should be purchased?” 
will be considered first. Anyone confronted with decisions 
in this field will find references 1, 2, 3, 4, and 5 in the 
bibliography to be very helpful. The equipment to be pur- 
chased will obviously be dependent on several factors such 
as work load, ranges of voltage and current to be covered, 
etc. It should be noted that, except in the case of the 
precision potentiometer, more than one unit of each stand- 
ard is specified in ASA standard C12-1941. 


The following equipment will be found to be a satisfactory 
basic layout for meter checking by many laboratories and 
industrial concerns: 


1 ea. Precision potentiometer having manufacturers limit 
of error guarantee of + 0.01%. 

ea. Multirange volt box with limit of error + 0.04%. 

ea. Multirange shunt with limit of error + 0.04%. 

ea. NBS type standard 1 ohm, 10 ohms, 100 ohms, 1,000 

ohms, 10,000 ohms, with limit of error + 0.01%. 

1 ea. Spotlight galvanometer for most routine meter 
checking. Sensitivity approximately 25 microvolts 
per scale division. 

1 ea. Spotlight galvanometer for use in comparing stand- 
ard resistors or volt boxes to resistors. Sensitivity 
approximately 0.5 microvolts per scale division. 

4 ea. Standard cells, unsaturated + 0.01% accuracy. 


th to bo 


Voltmeters and current meters of the 0.25 per cent or 0.5 
per cent portable standard class chosen to cover the needs 
of the particular program being planned. 


Consideration will now be given to the manner in which 
selections on this list can be analyzed in terms of the “Basic 
Principles and Definitions of Terms” given earlier. The po- 
tentiometer setup will consist of a potentiometer, a stand- 
ard cell, and for this illustration, a volt box. These have 
limits of error, or accuracy ratings of + 0.01%, + 0.01%, 
and + 0.04%, respectively. If the equipment is to be re- 
certified periodically by an independent standardizing 
agency, as specified in ASA standard C-12, and an inter- 
comparison, or cross-check, program is to be carried out as 
Specified by this standard, it is safe to assume that there 
will be no determinate errors exceeding the guaranteed 
limits of error. The limits of error may then be treated as 
residual errors of the indeterminate class. 





This is the second in a series of thr i 
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— agers the general problems and basic principles and defini- 
A, t. McCallum is supervisor, DC & AF Standards Section, Sandia 
Corp., P. 0. Box 5800, Albuquerque, N. M. 
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Some index of the precision (repeatability) obtained 
must be used to account for accidental errors. The “de- 
viation measure,” d.m., is good enough for this purpose. 
We have found a value of 0.005% to be a conservative value 
of d.m. for a potentiometer. The accuracy may now be es- 
timated, using the limits of error already given. 


On a pessimistic basis, the possible errors must be added 
directly and we have 0.005% + 0.01% + 0.01% + 0.04% = 
0.065%. If the recertification and cross-check programs in- 
dicated are carried out, a more liberal approach is justi- 
fied. The use of the “precision measure,” p.m., is sug- 
gested. This gives 


p.m. = Y 0.005? + 0.017 + 0.017 + 0.04% = 0.043%. 


If corrections for the potentiometer and the volt box are 
taken from NBS certificates, some gain in accuracy over 
the estimates given can be obtained. Standard cells are 
not stable enough to merit a like degree of confidence. Ac- 
curacies of + 0.005% for the potentiometer and + 0.02% 
for the volt box, will be considered. Using these figures, 
the pessimistic accuracy estimate is 0.005% + 0.01% + 
0.005% + 0.02% = 0.04%. 


p.m. = ¥ 0.005" + 0.01? + 0.005* + 0.02? = 0.023%. 


Values from standard cell certificates are always used 
when standardizing the potentiometer. 


Having arrived at an accuracy estimate for the poten- 
tiometer setup, it is in order to consider what accuracy 
classes of instruments may be checked against it. A mar- 
gin in accuracy estimate for the potentiometer and the 
meter being checked of at least four-to-one is suggested. 
If the pessimistic accuracy estimate for the potentiometer 
setup is used, this gives 4 x 0.065% = 0.26%. By this 
standard, no meters better than the 0.25 per cent accuracy 
class can be checked unless certificate corrections for the 
potentiometer and the volt box are used. Using the value 
of p.m. as an accuracy estimate gives 4 * 0.043 = 0.17%, 
and the margin in accuracy ratings looks better. If the 
figures based on use of values from certificates is used and 
the factor of four is applied, 4 xk 0.04% = 0.16% and 
4 xX 0.023% = 0.09%. If these estimates are to be used, 
it can be seen that the adequacy of the potentiometer with 
the volt box for checking meters in the 0.1% accuracy class 
is open to question. 


The four-to-one margin in accuracy between the standard 
and the meter being checked is based on two definitious 
from ASA standard C 39.1. These definitions are “negli- 
gible influence” and “accuracy”. It was assumed that the 
accuracy estimate for the standard should be a negligible 
influence with respect to the meter being checked, that the 
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Fig. 2 Uncertainties in Checking Meters. E, = Standard 
Voltage — True Value + P.M. of Standard Meter Reading 
= value read at any time + D. M. of Meter Correction = 
true value — meter reading. Note: The correction is un- 
certain by the precision measure (PM) of the Standard 
and the deviation measure (DM) of the meter. 





meter is operated under conditions approximating reference 
conditions, and that the accuracy rating of the meter con- 
stitutes a reasonable accuracy estimate for it. The use of 
correction curves for meters will be discussed later. 


It is suggested that, when considering what accuracy 
classes of meters may be checked against the 0.25 per cent 
and 0.5 per cent portable standards, the four-to-one factor 
be applied. 


2. Grade of Personnel 


As a rule, a meter checking program should be under 
the direction of a competent engineer. Use of an excep- 
tional technician of long experience should be considered 
only if those responsible for the success of the program 
have an intimate knowledge of the man. The writer is as 
yet unable to quote work load figures which will serve as a 
reliable guide in deciding how many men to hire. 


3. Assurance of Accuracy 

As indicated under “purchase of equipment” the equip- 
ment to be used as primary standards can be certified 
periodically by an outside agency such as NBS. The cross- 
checking practices indicated are sufficient to determine 
whether or not this equipment is within the manufacturers’ 
guarantee. Procedures for doing this will be outlined 
briefly under “Maintaining the Program.” Meters are sub- 
ject to damage in shipment and portable standard meters 
should be checked against a potentiometer immediately 
upon receipt. 


4. Physical Environment 


The ideal environment would have no corrosive elements 
in the air, no dust, low relative humidity, no vibration, no 
stray magnetic fields, excellent lighting, and no temperature 
variation. Practical suggestions on building space are 
given in the Electrical Metermen’s Handbook, section 11. 


B. Operating the Program 

1. Continued Operation at Original Accuracy Level 

As stated before, programs of recertifying standards and 
cross-checking within the standards group are necessary. 
The time intervals at which these functions should be 
scheduled will be dependent on such factors as the accuracy 
levels desired, the physical environment of the laboratory, 
work load, etc. Adequate meter repair facilities are im- 
perative. 

The following basic methods are suggested for cross- 
checking the potentiometer and accessories. 


a. Evaluate accidental errors by computing a.d. for re- 


peated measurements of the EMF of a standard cell. 
a.d. should be nearly 0.00000. 
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Fig. 3 Set-up for Checking Voltmeters. Accuracy estimate 
for Standard, assuming D.M. = 0.0005% (a) Pessimis. 
tic: 0.005% + 0.01% + 0.01% + 0.04% = 0.065%, (b) 
P.M. using accuracy ratings P.M. = 

using corrections from certificates P.M. 

V0.005? + 0.017 + 0.017 + 0.04%? = 0.043%. (ce) Py 
\/0.005? + 0.01? + 0.005" + 0.02? = 0.023%. 
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b. Check for determinate errors by cross-checking withip 
standards group. 


For example: 

Compare standard cells by measuring the voltage of each 
with the potentiometer. 

Compare standard resistors by connecting two in series 
and measuring IR drop across each, using potentiometer. 
Check potentiometer readings at different values by 
measuring IR drop across two standard resistors of the 
same value, connected in series, then across one of the 
two. Voltage readings should be in the same ratio as are 
the certified values of the two resistors compared to the 
one. 


Compare volt boxes. 

(1) Connect in parallel and measure an applied voltage, 
using the same potentiometer for both volt boxes. 

(2) Measure the resistance of each section by comparison 
to standard resistors. Compute ratios. 


Compare multirange shunts. 

(1) Connect in series and measure current with each, us 
ing the same potentiometer for both shunts. 

(2) Measure resistance for each range on the shunt by 
comparison to standard resistors, and compare to 
stated value. This is a four-terminal resistance meas- 
urement. 


Agreement of results obtained from the cross-check 
measurements should be within the manufacturers’ accu- 
racy ratings for the equipment checked. 
ec. 1. If a 5 dial Wheatstone Bridge is available, it may be 

used to compare standard resistors by the substitution 

method. Cross check volt boxes and shunts, and check 
potentiometers for which checking instructions are fur 
nished by the manufacturer. 


2. Problems of Meter Usage 


Voltage and current meters have two general uses. These 
are: 


a. To determine the value of an unknown voltage or current. 
b. To set up a desired value of voltage or current. 


If a user is willing to use instruments as being only of 
the accuracy stated by the manufacturer, his problem is to 
have the meters checked against suitable standards by 
competent personnel working in a suitable physical et 
vironment. However, if the user wishes to improve 0D 
this accuracy rating by using correction cards, or graphs, 
additional problems concerning errors, use of corrections, 
and laboratory procedures are involved. The limitations 
on the accuracy of corrections, which were mentioned ear 
lier, should receive careful attention and extended repeat 
ability runs should be made. 


(To be concluded in December issue) 
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INSTRUMENT SOCIETY of AMERICA 
ANNOUNCES THE 


1’ ANNUAL INSTRUMENT-AUTOMATION 
CONFERENCE & EXHIBIT 


(INTERNATIONAL) 


September 17-21, 1956 


IN THE NEW, LARGE 


NEW YORK COLISEUM 








BECAUSE of the rapid pace in instrumentation and automation .. . 
BECAUSE of the continuing growth and progress of ISA... 
BECAUSE of the expansive facilities of the New York Coliseum... 


The 1956 Conference & Exhibit will be the largest and most 
educational in the history of ISA 


For space reservations NOW contact Fred J. Tabery, Exhibit Manager, 
3443 So. Hill Street, Los Angeles 7, California (UNTIL NEW YORK OFFICE IS OPENED) 
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A Report... 


10th Annual Instrument-Automation Conference and Exhibit 


Los Angeles — September 12-16, 1955 


A THOUSAND PRINTED PAGES would be consumed to 
present a complete report on the highly successful ISA 10th 
Annual Instrument-Automation Conference and Exhibit 
conducted for one week in Los Angeles this past September. 
In these few pages are presented the significant highlights, 
trends and thoughts of visitors at the Show. They are 
people who design, manufacture, apply, use and maintain 
industrial and scientific instruments and automatic control 
equipment. The main attraction was the exhibit. Over 
14,000 individuals registered and walked miles to inspect, 
évaluate, compare and talk about the new and regular prod- 
ucts and services displayed by 350 leading manufacturers 
from the U. S. and abroad. If you were there, the impact 
of the electronics trend was almost immediately obvious. 
If you were not among the visitors, comments on the next 
pages should convince you. 


The “New Look” for Instrumentation 

To the engineer and technician working in the field of 
electronics and the theory of automatic control, the elec- 
tronic trend probably seems logical. To those working with 
a variety of instruments, plus administrative and operation- 
al problems, the accelerated use of electronics is perhaps 
more startling. Compactness, speed of operation, versatil- 
ity, wider operating limits, greater accuracy and low main- 
tenance characterize the new instrument designs. Although 
no remarkable new inventions were exhibited, there were 
many new advancements in all fields. The impact is not 
from one product or one company, but from many products. 

Some instrument manufacturers have always devoted a 
great amount of engineering to component production and 
systems application; however, it is now obvious that prac- 
tically all companies have geared research, development 
and product design to a new high level. As one visitor put 
it — “the long hairs are getting practical.” It might be 
better said that fundamental engineers are being consulted 
about product design. Dynamic analysis, developed to the 
practical stage by electrical engineers and mathematicians, 
has been a significant contribution to better design and 
application. Manufacturers in general are beginning to 
give out more dynamic and static analysis information. 


The Exhibits 


The largest single group of related exhibits at the Los 
Angeles ISA Show were those in the field of computers, 
data handling, telemetering, digitizers and _ services 
approximately 60 of the 350 exhibits. Leaders in this field 








A general view of “‘traffic’’ in one of the exhibit areas 


are the electronic companies whose products are designed 
for aeronautical and missle test work, with the exception 
of such companies as Panellit, Fisher & Porter, Metrotype, 
and Honeywell whose products have gone to other indus. 
tries. It is significant that electronics denominated the 
biggest segment of the 1955 ISA Show. The specialty 
electronic manufacturers are expanding and adapting for 
broader coverage of growing new markets. 

The second largest single group of exhibits were in the 
field of measuring devices and transducers. These basic 
instrument components covered the front—temperature, 
pressure, differential pressure, flow, ph, chemical con- 
position, concentration, speed, rotation, thickness, density, 
level, load, counting, timing, vibration, etc. There was 
surprising interest in engine test instrumentation and 
pressure transducers. 

The third largest group of exhibits was the component 
and accessory group. Typical of these items were con- 
nectors, switches, wire, relays, timers, tubing, orifices, 
fittings, racks, potentiometers and so-called instrument 
hardware. 

Two groups of exhibits were tied for fourth in nun- 
bers—the testing equipment group and control systems 
group. Electronics and electrical devices led the field of 
test equipment including signal generators, voltmeters, 
oscilloscopes, oscillographs, complex analyzers, pick-ups, 
recorders, frequency generators, measurement gages, 
shake tables, calibrators, dynamometers, etc. As would be 
expected, the control equipment attracted great interest. 
Here again electronic systems and control components 
were the most talked about. The Swartwout and M. M. M. 
Microsen complete electronic control systems plus com- 
ponents offered by other companies were the topic of many 
“bull-sessions.” The “old line” companies seem to be 
split in their product development—some aiming for elee- 
tronic control elements and others toward data handling 
and telemetering. 

Almost equal in number with control displays were 
those exhibits which offered services and components for 
control systems. Included in this group were valves, con- 
trol elements, records, transmitters, and such. New 
electronic controllers fired a number of companies to rush 
display of electro-hydraulic, electro-mechanical, and elec- 
trical control valve activators. 

Analysis instrumentation was the theme of nearly 2% 
exhibits. The advanced instrument and control engineers 
in the process industries were urgently interested in auto- 
matic and continuous chemical stream analysis with com- 
puter-controller combinations. There were none of these 


Host Committeemen and Data Handling Workshop instructors 
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Most talked about . . . 


trend toward electronics 

transistor circuits 

telemetering 

computers 

data handling 

miniature instruments 

dynamics of systems and components 
continuous automatic stream analysis 
the broad look at control system engineering 


at the Show, so they lingered long and talked much about 
the dozen new and redesigned instrument exhibits for 
continuous stream analysis. Among the operating prin- 
ciples were X-day diffraction, emission spectroscopy, radio 
frequency spectroscopy, chromatography, infrared, and 
thermal conductivity. This area of process control prom- 
ises to be one of the hottest subjects in 1956. While the 
contro! engineer knows he needs continuous analysis con- 
troller combinations, the manufacturer is ahead in many 
instances with an analyzer the user cannot yet readily 


apply. 
The Customers’ Views 


This Show was no different than any other, the user is 
always putting on the pressure for new and improved in- 
struments. When enough people want the same thing, it 
gets made by somebody. The smaller and new companies 
will take smaller orders. The fact that the majority of 
instrument and control manufacturers are small, indicates 
both the specialization and infancy of this business com- 
pared to the broad industrial picture. The past year has 
seen mergers and relatively big industrial firms moving 
into the instrument business—practically all in the field of 
electronics and nuclear radiation. 

Visitors at the Show would like to see more nuclear 
and radiation equipment. The demand for this equipment 
and the absence of many radiation manufacturers indicates 
a lost opportunity. The control engineer at the Show 
wanted to see more miniature and sub-miniature instru- 
ments and components. They all are extremely en- 
thusiastic about telemetering, data handling and com- 
puters. In this field only a few users know the real score, 
the manufacturer is ahead, while the user is getting the 
picture and exploring possible applications. Users out- 
side the process industries have spurred computer manu- 
facture. 

The automatic control engineer with math, servo back- 
ground and an eye for the future found a lack of engineer- 
ing “savvy” in many exhibits. He was told that his 
problem would be referred to the home office for action. 
Not that instrument manufacturers don’t have brains, its 
perhaps that they underestimated the kind of engineer 
who would visit their booth. It’s obvious that automatic 
control is going from an art to a science. 


Success and Progress 


Typical of reactions to both the Conference and Exhibit 
is the summation by W. H. Fortney, ISA vice president, 
4 pioneer in ISA and instrumentation, and familiar with 
Society operation. “The atmosphere was one of success, 
stability, and seriousness. Despite the fact that 1955 was 
4 year of crisis and the serious problems which faced the 
Society in 1954, everyone was immediately impressed with 
a sense of Success and positive good feeling when they 
Walked into the exhibit and technical sessions. The feel- 
ing of stability comes from the security engendered 
through sound organization. Beginning with the remark- 
able work done by the Host Committee and extending 
through all the committees and subcommittees, it is readily 
apparent that ISA is now resting on a solid foundation, 
financially and technically. Those in attendance, 
ceeeeerly at the clinics and workshops were intensely 
terested and serious. They listened and offered their 
pinions. It was obvious that these events had attracted 
men with visions of things to come.” 
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Dr. William G. Brombacher, new ISA national Secretary, and 
Robert T. Sheen, newly elected ISA President, and Dr. A. O 
Beckman, Chairman Host Committee, are shown discussing the 
new Beckman automatic recording spectrophotometer 


One of the Plant Tour groups visiting the Consolidated 
Engineering plant at Pasadena 


A view of one of the technical sessions which heard 105 papers 
















Metrotype Data Reduction System 


The Metrotype Corporation is recognized 
as one of the oldest firms in the field of 
data reduction,. its first system being built 
back in 1937. The Metrotype digitized 
data system involves digital recording and 
indicating, scanning, telemetering, variable 
indicating, data logging, and load control. 
In addition to scheduled gathering and re- 
laying of process variables, the system can 
be made to continuously scan at the rate of 
five variables per second with high and low 
alarms when measurements are outside 
specified limits. Output may be printed, 
punched cards, punched tape or direct 
digitized readout on glow tubes. 





Consolidated’s DataTape System 


The DataTape System exhibited by Con- 
solidated Engineering Corp. attracted much 
interest for those concerned with a_ pack- 
aged system for airborne recording of test 
data and quick processing on the ground. 
Packaged in individual, compact modular 
units, the system includes an airborne re- 
corder, amplifiers and modulators, a cali- 
brator, time code generator, remote control, 
power supplies, and ground playback unit. 
Rack mounting and shock mounting pro- 
visions are provided. The recorder will 
store either 14 tracks on l-inch tape of 
28 tracks on 1% inch tape, with one hour 
recording at 7% inches per second using 


Marquardt Pneumatic Function Generaty 


standard thickness tape. Play time may k 
extended by using thinner tape or reducing 
the tape speed. 


* * 7 


Marquardt Aircraft Company exhibited , 
pneumatic function generator which pro- 
duces a pressure signal directly proportional 
to an input voltage signal, and is used asq 
coupling unit between an analog computer 
and an engine room control system. By 
utilizing feed back, a closed loop system 
is provided. Some uses include generation 
of arbitrary pressure signals such as sine 
waves, step functions, ramps, etc. 


According to the experts these are some of .... 


The Heath Division of Daystrom, Inc. ex- 
hibited a new desk size ‘build-it-yourself’ 
electronic analog computer. This electronic 
slide rule comes in kit form and is re- 
ported available at less than $750. This 
newest product to the veteran Heath Kit 
line promises to be of valuable use to 
colleges, universities, and industry for ex- 
ploration and experimentation with elec- 


tronic computers. It features a patch board 
and 30 coefficient potentiometers which can 
be set to an accuracy better than 1/10 of 
1%. 


Heath ‘Do-It-Yourself’ Computer 


Laboratories’ digital 


Illinois 


pyrometer exhibit was of high interest to 


Testing 


many Show visitors. This instrument is a 
potentiometer with a self-balancing motor 
which projects the dials upon a ground 
glass screen. There are two possible in-put 
circuits selected by the upper knob on the 
front panel. One is used by the hand-held 
thermocouple while the other is used by 
the fixed thermocouple. This instrument 
contains a standard cell and a mercury cell. 
It has automatic cold-end compensation but 
is not compensated for the heating effect of 
the lamps upon the Helipot. 


The Alnor Digital Pyrometer 
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Among the most talked about foreign e& 
hibits was the transfer function analyzer 
on display in The Solartron Electronic 
Group Ltd. booth. It is designed to directly 
provide the Cartesian co-ordinates required 
to produce the polar response plot of the 
voltage of a network with change in fe 
quency over the range of 0.1 c/s to lt 
Ke/s. As an extremely accurate test unit 
the phase sensitive voltmeter and LF. 
Oscillator may be used to establish the 
transfer functions for open or closed loop 
systems for stability and behavior determ: 
nations with ability to discriminate agains 
harmonics and unrelated frequencies. 





Solartron’s Transfer Function Analyzer 
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Foxboro’s Cam-Less Pneumatic Integrator 


Operating without cams for square root 
extraction, The Foxboro integrator attracted 
much interest at the L. A. Show. The 
unit receives a 3-15 psi signal which posi- 
tions a force bar in relation to a nozzle 
through a bellows. Resulting nozzle back 
pressure, amplified by a relay, regulates a 
jet of air onto blades of a turbine wheel. 
Centrifugal force, produced by a weight on 
the wheel, is fed back to balance the meas- 
ured signal. The turbine wheel is geared to 
a counter and totalizer. The centrifugal 
principle extracts the square root factor for 
linear integration of flow. 


the most important products exhibited... . 


Of interest to analysis groups was the 
Perkin-Elmer Corp. exhibit of the new 
model 154 Vapor Fractometer for analysis 
of gases and liquids boiling below 300°C. 
Offering the general absence of interference 
between components, this simple and inex- 
pensive analyzer is based on the principle 
of gas chromatography, which makes use 
of the different affinity one material may 
have for another to separate the various 
components in a mixture. The detector 
signal may be fed into a standard 10 milli- 
volt recorder without an intermediate ampli- 
fier. 
* * 7. 


The Minneapolis-Honeywell Data Handling 


Perkin-Elmer Vapor Fractometer 


North American Aviation’s Potentiometer 


A new, compact, sel/-contained potentiom- 
eter for aircraft flight instrumentation was 
exhibited by North American Aviation. The 
electronic self-balancing instrument requires 
no additional power supply units or ampli- 
fiers. It weighs only 3 pounds and can be 
used to monitor temperatures between 

60° and 2000°F. It can also be adapted 
to convert outputs from strain gages and 
accelerometers. Other applications include 
measurement and indication of tail pipe 
temperatures and air temperatures. The 
indicated dial reading may be observed or 
recorded photographically. 


System was one of the many such units ex- 
hibited at the L. A. Show for digital log- 
ening and scaning. [Illustration shows 
the basic data handling system which is 
designed to handle both electric and penu- 
matic inputs which are selectively logged 
on a typewriter and tape punch with three 
digits per point at the rate of one point 
per second. The scanner and Clary alarm 
printer was also exhibited. Between the 
periodic log cycles, each input is compared 
to its own high and low set points at one 
per second. Points outside normal are 
taped-logged with all pertinent data. Any 
one input can be manually selected for 
continuous observation. 


M-H Data Handling System 


Fischer & Porter Ultrasonic Flowmeter 


One of the main attractions at the Fischer 
& Porter booth was a new ultrasonic flow- 
meter. It measures either mass flow or 
volume flow with almost no pressure drop. 
The measurement of difference in upstream 
and downstream ultrasonic impulses trans- 
mitted and received by two diagonally 
placed transducers is converted to a differ- 
ence in repetition rate which is proportional 
to flow velocity. The system is unaffected 
by temperature and density changes. A 
third independent transducer (for density 
measurement )is added for mass flow meas- 
urement. 


Exhibited for the first time at the ISA Show 
in Los Angeles was the Manning, Maxwell 
& Moore electro-hydraulic valve operator. 
The unit is self-contained, employing an 
electric hydraulic pumping unit operated by 
115 or 230 volt power supply. Positioning 
accuracy is established by a self-contained 
feedback system. Designed as an integral 
part of the company’s “American-microsen” 
system, the valve operator accepts a 0.5 to 
5.0 milliampere de signal from a transmis- 
sion or control system. A companion prod- 
uct is the electro-hydraulic controller opera- 
tor incorporating proportional and _ reset 
action for direct actuation by a transmitter. 


Manning, Maxwell & Moore's Operator 








Taylor’s Potentiometer Transmitter 


The new 7ranset potentiometer transmitter 
displayed by Taylor Instrument Companies 
was significant for it is the first unit in a 
complete electronic control] system which 
Taylor will add to their line during the 
coming months. Comprised of an electronic 
amplifier and electro-pneumatic transducer, 
the unit features continuous screwdriver 
adjustments for range span (3 to 50 milli- 
volts) and zero suppression (—8.5 to +50 
millivolts). The amplifier is completely 
electronic balanced with continuous auto- 
matic standardization and input impedence 
of more than 2 megohms. Output is 0 to 5 
milliamps de which is converted to a 3 to 
15 psi pneumatic signal. 


* * * 


A big problem in electronic control sys- 
tems has been adequate final control ele- 
ments. Among the several new units dis- 
played at the L. A. Show was the Askania 
Regulator Company’s self-contained electro- 
hydraulic valve actuator. Designed for use 
with existing electronic control systems, this 
valve actuator permits the electrical signal 
to be applied directly to the valve with only 
electrical power supply needed for opera- 
tion. Through a magnetic field and signal 
current actuates a hydraulic power unit to 
position the valve. The unit features valve 


L & N Residual 
Chlorine Analyzer 


Askania’s Electro~ 
hydraulic Actuator 
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Link’s Fringecount Micrometer 


speed of more than one inch per second and 
thrusts of 600 lbs. with strokes up to two 
inches. 


7 o * 


Of importance to most plant groups was the 
Leeds & Northrup residual chlorine analy- 
zer which monitors a water sample for 
changes in chlorine concentration as small 
as a few parts per billion. Operating on 
the Coulometric Principle, the analyzer 
functions electrically. Current flow through 
the cell causes a reagent to form which 
reacts with free chlorine, the current being 
directly proportional to chlorine concentra- 
tion. The instrument features low main- 
tenance, automatic titration current stand- 
ardization and a three unit rack assembly 
consisting of circular scale recorder, the 
titration unit and titration current control 
unit. 


Mine Safety Appliance Company featured 
a new instrument and process for measuring 
and recording of a few parts per million of 
water vapor in air or plant streams. The 
vapor recorder is based upon the heat ad- 
sorped and desorped from the surface of a 
solid adsorbent. Thermopiles embedded in 
small dryers which are alternately exposed 
to the gas sample and to a predried sample 


Mine Safety’s 
Water Vapor Recorder 





generate emf with alternating polarity, rl 
sensitivity of one-quarter part Per milligy 
by volume has been attained. 
* * * 

Link’s Fringecount Micrometer 

Link Aviation, Inc., one of the 10 com 
in the General Precision Equipment 
poration, exhibited its model 212 F, 
count Micrometer (left). 


urement of a gage block. It is Capable of 
accurate measurements within One-millionth 
of an inch. It can also be used to measyp 
plug gages, ball bearings, and precision jp 
strument parts. The device utilizes ware 
length of light as a basis of measuremey 
Indications are provided through hi. 
directional digital counter. Other GPR 
subsiduaries exhibiting were Askania, Keg. 
fott, Librascope, and General Precision 
Laboratory, Inc. 
* = a 
Crescent Engineering’s Transducer 
Among the more popular transducers «& 
hibited was the Crescent Engineering & 
Research Company’s linear transducer de 
signed for continuous operation at ambien 
temperatures up to 1300°F. Operating o 
the variable permeance principle the unit 
will measure linear motion, position rek- 
tive displacement and vibration.  Lineg 
ranges from 1 inch to 64 inches are avail 
able. All exposed surfaces are stainless. 
The moving probe makes no contact with 
the bore. The ac bridge circuit operate 
with most control equipment. Resolution is 
0.000,000,1 inch, linearities range from 
0.25% to 0.1%, and operating sensitivity is 
5 volts per inch. 
- - 

American Instrument Humidity Controller 
One of the biggest attractions at the L. A 
Show was the American Instrument Com 
pany’s inexpensive but accurate hygrometer 
humidity controller. The electronic output 
will automatically operate humidifiers, de 
humidifiers, air conditioners, ete. to within 
+1.25% Central set 
tings are easily made by plugging iné 
calibrated resistor and adjusting a poter 
tiometer knob until a click is heard. Ind 
vidual Aminco-Dunmore sensing elemenis 
of approximately 15% range each cover the 
relative humidity range from 5% to 95%. 


relative humidity. 


. 
Other Exhibits 
Although there were a number of nuclea 
and radiation exhibits many others wert 
conspicuous by their absence. From ® 
ports, they missed an excellent opportuni} 
to reach a prime market. Ohmart, with 4 
redesigned level sensing unit and Bendi 
Aviation, Cincinnati Division, with thet 
nuclear density gage were among the ex 
hibits. Recorders are running faster — 
Honeywell displayed a new strip chart 
corder with full-scale pen travel in 4 
seconds. Bristol showed their Dynamastet 
strip chrat recorder with 11 inch § 
travel in less than ™%4 second. West In 
strument Co. displayed a new transisidt 
circuit strip chart potentiometer recoré’ 
Endevco Corp., a new-comer, attracted s 
tention with precision accelerometers, PI 
sure pick-ups and minature amp 
George Dahl valves, Deutsch Company 
fittings, Vapor Recovery’s tank level ® 
temperature telemetering system, 
Librascope’s new totalizing flowmeter We 
interesting new products. 
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N REPORTING on the Los Angeles Conference and Ex- 
I hibit, a representative group of users were asked for 
comments and reports. In every case came back the reply 
that the ISA Show with its Exhibit, Sessions, and Clinics 
was an “absolute must” for every administrator, engineer, 
supervisor, and technician working in the field of instru- 
ments and automatic control. 

There appears to be a widespread feeling among users in 
the process industries that instrument personnel can 
come dangerously near to a serious lapse in new develop- 
ments in the field unless they avail themselves to events 
such as the Annual ISA Show. Reports indicate a great 
need for system engineering with all aspects of plant de- 
sign aware of measurement and control problems. The 
increasing use of electronic instruments and relatively 
complex analysis instruments puts new requirements on 
the maintenance department. A perpetual training and 
study program seems to be in order across the board in 
order to keep pace with the rapid advancements in the field. 

Out of the 105 technical papers presented at the Los 
Angeles meeting, the subjects of process control and analysis 
instrumentation captured the greatest interest of almost 
3000 in attendance. 


Plant Product Analysis 

A total of seventeen papers were presented in four ses- 
sions. In the field of chemical analysis and concentration 
analysis, outstanding papers included — continuously re- 
cording residual chlorine analysis, a sensitive water vapor 
recorder, vapor fractometering, thermo-catalytic analysis, 
ph measurement and control. Six excellent papers on sam- 
pling by experts in the field brought intelligent discussions. 


Dynamic Analysis of Process Control 

The most widely talked about session at the Conference 
was the analysis instrumentation session (55-13) on ap- 
proaching automation through process control dynamic 
studies. Papers covered the subjects of a plan for dynamic 
analysis of automatic process control systems, dynamic anal- 
ysis and control of a process pump using an electronic 
control system, dynamic analysis of an infrared analyzer 
and its sampling system, dynamic analysis of a ph control 
system, and a preliminary dynamic study of a distillation 
column control system. Also, two papers on this subject 
were presented in Production Processes sessions — dy- 
namics of control systems and elements of dynamics in 
chemical systems. 


Process Instrumentation 

Twelve papers were presented in the area of industriai 
process instrumentation. Typical of the continued inter- 
est in flow problems, 4 papers co’ =red topics of flow meas- 
urement and control including the new ultrasonic flow- 
meter designed by W. L. Maxson Corp. Of considerable in- 
terest was a paper discussing the economics of instrumenta- 
“ion in an oil refinery. Other subjects included gasoline 


plant instrumentation, relief valves, and open hearth in- 
strumentation. 


Testing and Special Measurements 

Indicating the great dependence of precision instrumenta- 
lion upon testing and development, 20 papers were present- 
ed at five sessions in the field of testing. Five papers in the 
field of low temperature measurement covered liquefaction 
of hydrogen, properties of metal single crystals, physical 
and magnetic property measurements at low temperature 
and low temperature nuclear detection equipment. 

Four papers were presented in the ever growing strain 
Sage field. The new permeance transducer for strain meas- 
urement applications was a well received subject. Also in- 
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Technical Sessions 





cluded were papers on specialized measurement problems. 

Papers in the vibration field included angular displace- 
ment pickups, techniques and equipment used in a com- 
plex vibration study, vibration measurement in the air- 
craft industry, and a vibration facility for reliability tests. 

Seven papers covering measuremert problems in the re- 
search and development field covered oscillographs, elec- 
tronic simulators, availability of new electronic test instru- 
ments, linear vibration tables, centralized recording of 
rocket test data, static and dynamic structure testing, and 
a stroboscopic control for motion picture cameras. 


Data Handling 

Supplementing the tremendously successful Data Han- 
dling Workshop, seven technical session papers were pre- 
sented in the field of data reduction and processing. Three 
papers discussed digital handling of analog data, automatic 
data transmission systems, and a new inexpensive desk 
size analog computer for experimentation and investiga- 
tion. Four excellent papers covered basic problems in the 
field of magnetic recording and data handling for geo- 
physical seismic survey work. 


Transportation and Aeronautical 

Two panel discussions and 8 papers comprised the pro- 
gram for the transportation and aeronautical groups. The 
two panels offered practical information on noise and vi- 
bration measurement and recording in aircraft and mobile 
units. Also included were three papers on the subjects of 
strain gages, pressure transducers and piezo-electrical 
crystals for measurement of vibration and shock. A high- 
light of these sessions were five papers which revealed 
new equipment and instruments for use in the transporta- 
tion field. 


Operation and Maintenance 

Supplementing the Instruments Maintenance Clinic were 
four technical papers of great interest to maintenance 
supervision. These covered the operation of an instru- 
ment maintenance pool in a large company, the use of sta- 
tistics in analyzing tests and maintenance, a routine pre- 
ventative maintenance program for analyzers and their sam- 
pling systems, and a general preventative maintenance 
program. 


Meteorological and Medical 

The 12 technical papers presented in the field of biology, 
medicine, and meterology hold considerably more impor- 
tance for the process industries than is realized at first 
glance. Main topics of the 1955 medical papers included 
precision equipment for bacterial colony count, micrometron 
cell count, therapeutic computation, low voltage recording, 
continuous infrared CO, analysis, sonic gas analyzer for 
respiratory gases, voltage current stabilization, and oscillo- 
graphic instrumentation. Meteorological papers covered 
a new airborne microwave refractometer and a pressure 
actuated anemometer. 


Education and Training 

The 1955 education papers featured three papers on tech- 
nical and professional training programs in the field of 
measurement and control sponsored and organized by local 
Sections — Chicago, Boston, and Seattle. A fourth paper 
described an on-the-job training maintenance program. 


Cooperating Societies 

Four societies conducted cooperating sessions with a total 
of 19 papers. Participating were the American Society of 
Mechanical Engineers, American Institute of Electrical En- 
gineers, Institute of Radio Engineers, and Southern Cali- 
fornia Meter Association. 
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OCIETY ACTIVITIES at the Los Angeles Show included 

an array of nearly 20 Committee meetings, two Execu- 
tive Board meetings, the Council meeting, Section Officers’ 
Luncheon, ladies’ activities, Employment Service, tours 
and the Annual Banquet. 


With such a complex variety of activities, members were 
forced to be selective in their list of “things to do at the 
Show.” 


Highlights of the various meetings included approval of 
proposed changes in the Constitution and By-Laws with 
minor revisions, sanction of the 1956 budget and approval 
of honors and awards. Council also elected new officers. 
Condensed Committee reports are on page 523 of this issue. 


The complete new Constitution and By-Laws have been 
mailed to each member of the Society for approval and 
from indications of present returns, acceptance is immi- 
nent. 


Major changes proposed in the Constitution which affect 
Society operations are: establishment of geographical dis- 
tricts with a minimum of seven district Vice Presidents 
representing areas as members of the Executive Board; 
all dues payable annually on the Society’s fiscal year, No- 
vember 1 to October 31; the position of President-elect 
was established to provide a continuity of Society exper- 
ience on the Executive Board; and authorization of Student 
Sections. 


Dr. Lee de Forest received the first ISA Outstanding 
Achievement Award and Richard Rimbach and Manoel F. 
Behar were given Honorary Memberships. All three pre- 
sentations were made at the Members’ Annual Banquet. 
Prizes for winners in the ISA Membership Contest were 
also awarded at the banquet which was a complete sell-out, 
with over 1000 members and guests filling the Moulin 
Rouge capacity. 


Society Activities at Los Angeles Show 





Plans for the 1956 Show to be held in New York City 
were also discussed extensively at the various Meetings, ag 
well as a thorough outline of Society objectives and Dlang 
of action for the coming year. 


Common opinion gathered at the meetings, tours, exhibits 
and social functions was that ISA is assuming its Place ag 
the leader in the field of measurement, control, automatioy 
and associated technologies. 


The plant tours, although not overly attended, proved to 
be well received. These were all educational and interest. 
ing, and both visitors and hosts were pleased. 


At the Section Officers’ Luncheon, many problems regari- 
ing successful operation of a local Section were discussed. 
Problems were also covered concerning Section-National 
relationships. The need for a manual of Section conduc 
and government was investigated at this meeting. Among 
President Sheen’s 1956 objectives is placing greater em. 
phasis on new and improved programs to offer better sery- 
ice to the individual member and the local Section. 


One of many benefits offered at the Show was the Em 
ployment Service, headed by Dick Hardy and his Com 
mittee. A substantial number of members were placed in 
new positions through this service, however, there were 
more jobs available than there were seekers, obviously it- 
dicating a lack of qualified personnel in the field of en 
gineering and maintenance. 


The ladies’ activities, under the direction of Mrs. Martha 
M. Nolte and her Committee were all well attended and 
popularly received. These activities included among other 
things a fashion show, tours to Disneyland, Knotts Berry 
Farm and Ghost Town, Catalina Island, Forest Law 
Memorial Park, and Farmers Market. 
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Society Structure and Planning 

Members of the Committee from all 
parts of the country met in an all-day 
session Sept. 10. New committee mem- 
bers attending were: 


L. A. Adler, United Engineers, 


iladelphia, Pa. 
he Ford, Jerguson Gage & Valve Co., 


erville, Mass. 
R. Hart, Dow Chemical Co., 
F rt, Texas. 
F ih Leamen, Crawford Fitting Co., 


‘Cleveland, Ohio. 
pao Owens-Corning Fiber Glass Co., 


"Newark, Ohio. 

David M. Boyd reported subcommit- 
tee recommendations to establish pro- 
fessional membership grade and to 
give divisional status to certain tech- 
nical interest groups. Richard N. 
Pond presented a comprehensive alter- 
nate to the report. Suggested cate- 
gories were referred back to subcom- 
mittee. Robert J. Jeffries presented 
proposals for establishment of an 
Educational Foundation. The Foun- 
dation to be sponsored and adminis- 
tered by ISA through organiaztion of 
Board of Directors, a Director (full 
time), Advisory Committees and Sec- 
tions’ participation and proposed 
financing plans. Chet Beard sum- 
marized methods used by other tech- 
nical societies for establishing and op- 
erating Student Sections. He suggested 
several questions which must be re- 
solved in setting up procedures. Sub- 
committee appointed, composed of 
Beard, Jeffries, Adler and Ford. A 
subcommittee was established to work 
with the Executive Director in prepar- 
ing a Manual of Society Organization. 
Nelson Gildersleeve, Chairman, mem- 
bers, J. G. Fleming, W. G. Brombacher, 
and one member to be selected from 
Technical Division. 


Technical Division Committees 


First Vice President Delmas C. Lit- 
tle made recommendations for chair- 
menship appointments for next year 
and cleared with personnel present at 
meeting held Sept. 14th. Other chair- 
men will be appointed by letter. Much 
of the first part of the meeting was de- 
voted to Technic] Division organiza- 
tion problems. Richard N. Pond, Vice 
President-elect in charge of Technical 
Division pointed out that it is essen- 
tial to notify the National Office when 
new committee members are _  ap- 
Pointed, so rosters can be kept up-to- 
date. Dr. S. Kaufman, Chairman D-12, 
Geophysical Instrumentation, reported 
activities of this committee which had 
just completed a very successful meet- 
ing. Following discussion it was de- 
cided that this committee would con- 
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Nattonal Committee Reports 


tinue as a separate Divisional com- 
mittee. Effort is being made to clarify 
the exact status of each Technical 
Division, how it fits into the Society, 
and aids for writing operations man- 
ual would be forthcoming. New York 
Show plans and problems were dis- 


cussed. Thomas Wherry announced 
appointment of Victor Ray, D-5 Com- 
mittee Chairman to run the 1956 
Analytical Instruments Clinic for the 
1956 Show. Floyd Simpson, Chairman 
D-14 Aeronautical Instrumentation 
Committee stated that a flight test 
symposium would be held at either 
Dallas or Forth Worth, Texas. Dates 
have not been set. Mr. Little stated 
that reprints would not be available 
next year, but that all papers must 
be reviewed according to a schedule 
to be established. The Division’s re- 
port included an up-to-date roster of 
all committee chairmen, to be pub- 
lished in the ISA Journal. 


Committee on Instrumentation 
For Production Processes D-7 

Richard N. Pond, Chairman, re- 
ported. on year’s activity of CIPP. 
Twelve papers were presented in four 
sessions. Mr. Pond stated that D-7 is 
actively soliciting papers for the 1956 
Conference. The Food Industries 
Subcommittee is making arrangements 
for a symposium in conjunction with 
the National Canners’ Association 
meeting in 1956. It was decided that 
yearly Industry Progress Reports be 
prepared by the Chairman of each In- 
dustry Subcommittee, to be written on 
management level to ascertain com- 
pany’s position in industry. These 
reports to be submitted at each Mid- 
Winter Meeting and published in ISA 
Journal. Vice President Little recom- 
mended that a Charles Hansen Award 
be made for outstanding D-7 papers. 


Instrument Mechanic Training 
Subcommittee of M & O Committee 

George A. Larson, The Texas Co., 
Lockport, Ill., Chairman, and mem- 
bers met Sept. 15. The committee 
recommended addition of a section in 
the Industrial Training Outline man- 
ual on Analysis Instrumentation. Out- 
line should be limited to items most 
generally used in industry, i.e., pH, in- 
frared, O, and Hydrogen Analyzers, 
etc. More general use of non-destruc- 
tive metal thickness gaging devices 
has develoved need for training infor- 
mation vn instruments for this pur- 
pose. Additions to list of vocational 
training courses available were sub- 
mitted with the report. 






Instrument Operation and Maintenance 

J. J. Kelly, Chairman, presented 
full report of Committee’s meeting, 
Sept. 15. The Committee’s Mainten- 
ance Clinic report was discussed. Reg- 
istration fees were discussed. Ratio 
of non-members to members attend- 
ance was 15 to 1. Technical Sessions 
report was discussed and stated that 
four papers presented at Tuesday A.M. 
session were well-chosen in that aver- 
age of 80 attended. J. C. Groenewegen 
reported on activities of Maintenance 
Clinic program and made recommen- 
dations for next year’s Clinic based on 
this year’s experience. 








Education Committee 

J. C. Melcher, Leeds & Northrup 
Co., Chairman, reported on the Com- 
mittee’s symposium on Training En- 
gineers and Mechanics in Instrument 
Fundamentals held on Sept. 15, and 


the Committee’s business meeting. 
The Committee reported significant 
steps taken for improvement of the 
status, facilities and presentation of 
education programs operated by local 
Sections, and studied the problems in 
reaching high school students to in- 
terest them in engineering that they 
may ultimately become interested in 
instrumentation. The Committee pro- 
poses cooperation with local Sections’ 
education committees in organizing 
programs for maintenance clincs and 
other training programs. An organi- 
zation and progress report will be pub- 
lished in the ISA Journal. 


Editorial Board 

Robert J. Jeffries, Schlumberger In- 
strument Co., Ridgefield, Conn., Chair- 
man, presented a comprehensive pro- 
gram for the ISA Journal. A major 
part of the meeting was taken up with 
a discussion among members of the 
Editorial Board of a recent compre- 
hensive survey of Journal problems. 


Other Committee Reports will be published in subsequent issues of the ISA Journal. 
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Computers Clinic 





The Computers Clinic, held September 12-14 at Shrine Auditorium, 
attracted a total attendance of 173 to its six sessions dealing with capa- 


bilities and problems of various types of computers. 


These two pages 


report on the six participating firms and the products they showed at 


the Clinic. 


Mechanical Analog Computers— 
Librascope, Inc. 


Mechanical analog computers are 
usually complex combinations of sim- 
ple mechanisms. These mechanisms 
fall into two general classes, mechani- 
“al elements and_ electro-mechanical 
elements. The first class includes sim- 
ple adding links, adding gear differ- 
entials, sine or cosine mechanisms, 
cams, dials, function generators, link- 
age multipliers, squaring mechanisms, 
and ball and disc integrators. The last 
item is illustrated at the left. The 
Librascope precision integrator has a 
travel of plus or minus three-quarters 
inch. This is a very precise compo- 
nent having a hardened roller, hard- 
ened balls, and a lapped tungsten car- 
bide disc. From the mathematical- 
mechanical relationships shown, a 
variety of equations may be mechan- 
ized. The second major class of mech- 
anisms are the electro-mechanical 
units. These components are poten- 
tiometers, servo-motors, resolvers, am- 
plifiers and various networks. Ap- 
plications of electro-mechanical com- 
ponents include processes such as mul- 
tiplication, addition, resolution to sines 
and cosines, composition of single vec- 
tors, servo mechanisms, data transmis- 
sion and complex computer networks. 


Direct Analog Computer— 
Computer Engineering Associates 


This electronic analog computer 
combines the basic principles of the 
direct passive circuit analogy tech- 
niques and electronic amplifier and 
forcing function technique. The fol- 
lowing basic computer elements are 
available: 148 Transformers, 48 cur- 
rent generators, 36 amplifiers, 100 in- 
ductors, 80 capacitators, and 268 re- 
sistors. The circuit elements are pro- 


Large Digital Computers 


grammed or connected together by 
means of prepatchable plugboards 
Forcing functions are provided as ey. 
rents or voltages and solutions in the 
form of currents or voltages are ob 
served or recorded at the control desk 
at the right. This computer is one of 
several developed and built by Com. 
puter Engineering Associates being 
used primarily by the aircraft indy 
try for problems in the field of strye. 
tural stress analysis, dynamic vibra 
tions and aeroelastic problems such as 
flutter analysis. For problems of this 
sort the structural properties of ap 
airframe are simulated with capaci. 
tors representing masses, inductors 
for springs and transformers for the 
kinematic relationships. Amplifier 
circuits generate the currents repre 
senting aerodynamic forces and the so 
lutions are obtained as voltages for 
deflections or velocities and currents 
for forces or moments. 


Small Digital Computers— 
Burroughs Corp. 


Small digital computers are current 
ly defined as machines in the $25,00 
to $75,000 price range. Three type 
have become available: (1) Internally 
programmed machines such as Bet 
dix G-15 and ALWAC, patterned # 
much as possible after large com 
puters; (2) Machines designed for 
ease of programming and _ operation, 
such as Burroughs E101 and Monrob0t; 
(3) Plugboard programmed caleule 
tors, such as Remington-Rand Unive 
60 or 120 and IBM 604. Small computers 
can become tools in individual labore 
tories and offices. The desk-size Bur 
roughs E101 provides automatic com 
putation on problems of inoderate col 
plexity such as instrument data redue 
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alysis. 
ies quickly on pinboards. Operator 


control is as simple as operation of an 
ordinary desk calculator. The ma- 
chine does the work of five to twenty 
rotary desk calculators. 


Large Digital Computers— 
Remington-Rand Corp. 


A large capacity, fast access memory 
for storing both orders and data dis- 
tinguishes the large digital computer. 
To take full advantage of large mem- 
ory,, fast operation is necessary. The 
Univac II, as an example of large ma- 
chines, has a magnetic core memory 
of 144,000 bits with 40 microsecond ac- 
cess time. The Memory Unit, on com- 
mands from the Control Unit, feeds 
the Arithmetic Unit, in which two 
numbers may be added in 200 micro- 
seconds or multiplied in 1900 micro- 
seconds. To keep up, the input and 
output devices are high-speed magnetic 
type Uniservos which operate at 20,000 
characters per second with the com- 
puter. A printed output may be ob- 
tained from one or more high-speed 
printers operating at 600 lines per 
minute or about 1300 characters per 
second. 


Medium Size Digital Computer— 
ElectroData Corp. 


The medium-sized DATARON elec- 
tronic data processing machine, its ap- 
plication and its place in the industry 
were described. Medium-sized com- 
puters are distinguished by a flexible 
magnetic drum main memory, and an 
average price range between $100,000 
and $200,000. Two such installations 
involved on-line operation of the com- 
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puter under direct control of remote- 
ly located wind tunnels, with auto- 
matic plotting and printing of results. 
The computer also controls external 
switches, based on the results of com- 
putation. It was pointed out how the 
faster and more versatile medium- 
sized computers can compete success- 
fully with large-scale computers on 
many problems which are limited by 
input-output speed, memory capacity 
and/or magnetic tape speed. 


Electronic Analog Computers— 
Electronic Associates, Inc. 


The basic components which are 
used to make up this type of computer 
were described and Electronic Asso- 
ciates’ 16-31R Computer was used as 
an example. The attentuators, ampli- 
fiers and servo type multipliers were 
described with respect to their basic 
characteristics, limitations, termina- 
tions on removable patch boards and 
method of use in analog type prob- 
lems. In addition, the use and ap- 
plication of other analog components 
such as electronic multipliers, diode 
function generators, servo potentiome- 
ter padders, diodes, limiters and relay 
amplifiers were described. Simple ex- 
amples were presented showing the 
types of equations solved by attentua- 
tors, amplifiers and servo multipliers, 
and the method of programming re- 
quired. A physical problem involving 
masses and springs was built up in 
simple stages showing how the equa- 
tions and computer circuits were de- 
veloped and the close correspondence 
between the physical system and the 
computer diagram. Finally these ex- 
amples were demonstrated on the com- 
puter which was on display at Elec- 
tronic Associates’ booth. 


What they’re saying about the L. A. Show 
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T. C. Wherry 


Assistant Manager 
Instrument and 
Equipment Branch 
Research and 
Development Dept. 
Phillips 
Petroleum Co. 
Bartlesville, Okla. 
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by this meeting. 


ceivable subject. 


absorbing field. 


which are important in modern instrumentation. 


electronics and the use of instruments to mechanize 


of the routine mental and physical functions.” 


HINA. 0111 


Medium-Size DATATRON 


Electronic Analog Computer 


“Each year’s meeting is more interesting and comprehensive than the last. 
other Conference brings together all the people, equipment and technical sessions 
That the ISA is the 
means for centralizing the wide-spread interests involved is certainly illustrated 
It was possible to see vast quantities of equipment, from simple 
basic components to complicated computers and control systems, and to attend 
sessions covering the very practical to the most theoretical aspects of every con- 
It was a real opportunity to see the amazing progress which was 
made in a single year and to have a chance to visit with so many others in this 


Two noticeable trends are the rapid expansion of the use of 
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Theory, design and application of analytical instruments 
for both continuous and laboratory methods of process 
control was the theme of the Analytical Instruments Clinic. 
The Clinic was held September 13, 14 and 15 at the Shrine 
Exposition Hall during the Los Angeles Show. 


Nine subjects covered at the Clinic, which drew a regis- 
tered attendance of 152, were: Emission Spectroscopy; 
Flow Colorimeter, Spectral Energy Recording Attachment 
and 200-Channel Recorder; Process Refractometer; Ther- 
mal Conductivity Gas Analyzers and Gas Chromatography; 
Non-Dispersion Infrared Analyzer; Positive Type Infrared 
Analyzer; Infrared Analyzer Water Vapor Recorder and 
Thermal Conductivity; Density and Liquid Level — Gamma 
Gages and Infrared Process Control from Laboratory-to- 
Line. 


Registered attendees were offered a choice of six three- 
hour sessions during the three-day Clinic. There were two 
sessions each day. 


Illustrated lectures, demonstrations, discussions and de- 
scriptive literature as well as question and answer periods 
were features of instruction. 


Participating companies for the Analytical Instruments 
Clinic were: Allied Research Laboratories; Beckman In- 
struments, Inc.; Consolidated Engineering Corp.; Gow-Mac 
Instrument Co.; Leeds & Northrup Co.; Liston-Becker Co., 
Inc.; Mine Safety Appliances Co.; The Ohmart Corp., and 
the Perkin-Elmer Corp. 


Edgar J. Goff, of Beckman Instruments, Inc., was Chair- 
man of the Clinic. Mr. Goff is a member of the Los Angeles 
Host Section. Thomas C. Wherry, of Phillips Petroleum 
Co., and a member of the Tulsa Section, is Chairman, 
Analysis Instrumentation Committee. 


The field of analysis instrumentation at the Clinic cov- 
ered a wide variety of equipment from sensing devices 
utilizing absorption of electromagnetic energy, chemical 
detectors, molecular mass, nuclear magnetic, sampling sys- 
tems, recorders, controllers, converters and print out sys- 
tems. 


ANALYTICAL CLINIC instructors are (front, left to right) : 
J. Gray; K. Kendall; L. Maley; A. Savitzky; J. Borden; J. Mc- 
Fadden (back, left to right) J. Watanabe; W. Bradford; P. 
Ohmart; R. Manning; J. Serrill and R. Chapman. 
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Analytical & Instruments Maintenance Clinis 





Maintenance and trouble-shooting of process control in- 
struments were the main features of the Instruments Maig. 
tenance Clinic held at Founders Hall, University of South. 
ern California, prior to the opening of the 10th Annual Jp. 
strument-Automation Conference and Exhibit. 


Designed primarily for operating, maintenance and ap- 
prentice personnel, the Clinic attracted a registered attend. 
ance of 238. Each of the registrants who completed the 
Clinic received a certificate of completion. The Clinic was 
held September 10, 11 and 12. 


Registrants were offered a choice of three schedules, each 
made up of a well balanced series of eight different instrp- 
ments donated by participating companies. 


Instruction included explanation of instruments, parts 
and circuits and demonstration of trouble-shooting pro- 
cedures. Also there were question and answer periods as 
well as individual practice. 


J. C. Groenewegan, of Shell Chemical Corporation and a 
member of the Los Angeles Section was Chairman of the 
Clinic. J. J. Kelly, of American Cyanamid Company anda 


member of the New Jersey Section is Chairman, Instr 
ments Operation and Maintenance Committee. 


PARTICIPATING COMPANIES AND INSTRUMENTS 


Industrial Instruments Corp. 

Bellows Differential Flow Meters 

Kiely & Mueller, Inc. 

Control Valves 

Mason-Neilan Reg. Co. 

Level Control Equipment 

Minneapolis-Honeywell Reg. Co. 

Tel-O-Set Control Systems 

Bailey Meter Co. 

Multi-Use Electronic Controller 

A. O. Beckman Instruments, Ine, 

Oxygen Analyzers 

The Bristol Co. 

Telemetering Equipment 

Leeds & Northrup Co. 

Electronic Equipment for 
Process Control 

Detectron Corp. 

Electronic Frequency Counters 

General Electric Co. 

Process Instruments 

Manning, Maxwell, Moore 

Microsen Transmission 

Automatic Switch Co, 


The Annin Co. 

Domotor Control Valves 
Barton Instrument Co. 
Bellows Type Flow Meters 
The Bristol Co. 

Dynamaster Temperature 
Recorders 

Fischer & Porter Co. 
Variable Air Flow Meters 
The Foxboro Co. 

Consotrol Equipment 

Moore Products Co. 
Nullamatic Controllers, M/P 
Control Stations 

Republic Flow Meters Co. 
Force Balance Transmitters 
Taylor Instrument Companies 
Fulscope Controllers 

Thomas A. Edison Co. 
Omniguard Monitoring System 
The Foxboro Co. 

Dynalog Recorders 

The Hays Co. 

Magno-Therm Oxygen Analyzers 


HOST COMMITTEEMEN, national officers and instructors at the 
Instruments Maintenance Clinic in front of Founders Hall, Uni- 
versity of Southern California. The Clinic was designed prim 
arily for operating, maintenance and apprentice personnel. 
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HE DATA HANDLING Workshop was one of the most 

stimulating and best attended events of the 10th An- 
nual Instrument-Automation Conference and Exhibit. Over 
350 participants enjoyed high-level discussion groups. The 
general subjects were oscillographic and photopanel data, 
photographic data-ballistic films, transmission of data, 
magnetic storage systems, analog to digital converters, 
fully automatic data reduction systems, requirements and 
possibilities of deta reduction in 1960, and presentation of 
data for human consumption. Ten different prepared papers 
were available to stimulate discussion. 


Paper 55-28-1 by G. E. Sanderson and E. L. Fish of Lock- 
heed Aircraft discussed factors limiting the accuracy of 
flight test oscillographic data. Only those possible errors 
which affect both static and dynamic type aré covered. The 
care necessary during both original calibrations and also 
repeat calibrations are discussed. The data reduction con- 
siderations necessary to remove errors that are known to 
exist due to change in voltage to transducer, paper dimen- 
sional changes and galvanometer sensitivity are briefed. 


Recent developments in pulse transmission techniques 
was the subject of paper 55-28-B by C. A. Rypinski, Jr. of 
Collins Radio. It is pointed out that development of effi- 
cient data transmission systems has been hindered by com- 
plication and size of equipment needed to achieve desired 
functions and not the lack of theoretical work in the field. 
Improved packaging techniques, miniature equipment, and 
advances in modulation and detection technique are con- 
tributing to more efficient systems. The two most efficient 
systems are the single sideband technique with linear trans- 
mission, and the pulse code modulation which converts data 
into quantized (binary) pulses for transmission through 
non-linear radio equipment. 


Paper 55-28-2 entitled, “A Semi-Automatic System for 
Reading Continuous Trace Records” by Petherick of Royal 
Aircraft, England, described the conversion to digital form 
visible traces on films and tapes up to six inches wide. Ana- 
log data is rapidly converted to punched cards or typed in- 
formation, as the operator compares a given segment of a 
trace to its datum and by operating a foot switch caused 
the value to be punched or typed. 


A presentation of electronic and optical characteristics 
of a most common, but least understood item of electronic 
sear — NE-2 neon lamps — was the subject of paper 55-28-5 
by Don R. Proctor of Electronic Engineering Co. of Cali- 
fornia. Due to the limited amount of published data most 
engineers have cursed neon lamps, eliminated them, or put 
up with them and never taken time to know their charac- 
teristics and how to apply them. Such factors as general 
properties, ionization voltages, operating voltages, photo 
effects, ionization time, high current use, aging effects, and 
applications are covered. 


A telemetered data digitalizer at the White Sands Prov- 
ing Grounds in New Mexico is described in paper 55-28-6 by 
Mitchell and Untrauer of J. B. Rea. The input to the unit 
is the output of a Bendix FM/FM ground discriminator 
unit. The output is recorded on a magnetic tape in digital 
form. Programing is provided by the FM/FM ground tape 
and the data is recorded in a form directly acceptable by a 
a. The converter is capable of digitizing (in binary 

or sampling as many as 1000 samples per second. 
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Bernard M. Gordon of Epsco, Inc., Boston, discussed in 
his paper 55-28-7, high-speed reversible voltage digital trans- 
lators and their application in data handling. Epsco has 
developed two types of high speed translators. One is a 
voltage-to-digital type capable of making several hundred 
thousand independent translators per second based on a 
programed successive approximation technique. The sec- 
ond type is designed to continuously follow a varying input 
voltage and convert to parallel digital codes. Both types 
of data translators are reversible and can also be used to 
translate digital data into proportional voltages with 
switching speeds of approximately one microsecond. 


E. J. Petherick, Royal Aircraft, England, discussed some 
recently developed digital devices for encoding rotation of 
shafts in paper 55-28-8. The developments covered stem 
from the conception of a coded decimal notation so ar- 
ranged that the combinations of binary variables represent- 
ing adjacent decimal integers differ only one variable. 
Both single-turn and multi-turn shaft devices are explained. 
The method of operation permits easy decoding to pure 
decimal values. These devices are interesting since they 
have a great range of application—experimental work, 
testing, simulation, inspection, gaging, measurement in 
processing industries, machine tool operation and others. 


The paper 55-28-9 by Perkinson, McDonnell Aircraft, de- 
scribes the use of semi-automatic data reduction methods 
in use at McDonnell. This equipment, now in use, is based 
on 18 months of operation and represents a compromise 
between speed of operation and speed of setup. Their 
basic units of equipment are a plotter which accepts analog 
voltages correct for zero and slope; an analog to decimal 
convertor which converts and analog signals to typewritten 
or key punched decimal numbers; an oscillograph trace 
reader which allows reading of X (time) and Y; a film 
reader which reads X, Y and angular rotation from 16 and 
35 mm film. 


Paper 55-28-10 by Towsley and Mertz of Convair de- 
scribes in detail the SADIC automatic pressure recording 
system, built in answer to the problem of recording process- 
ing and utilizing as many as six million individual pressure 
points. The automatic electro-mechanical pressure record- 
ing system was selected over the photographing of manome- 
ter tubes principally because of the great saving in time 
of getting final data in usable form. Analog signals from 
pressure transducers are digitized for a flexowriter and 
punched tape. Four identical systems are used, being in- 
terconnected for individual operation or in combination. 
Each system is designed to record ten digits of identifica- 
tion, 50 channels of pressure information, plus two read- 
ings of one reference value. Total sequence scan time 
averages 2% minutes. 


Timing data in connection with missile testing was the 
subject of paper 55-28-12, by A. W. Torrible of White Sands 
Proving Grounds. The problem of producing readable 
scales on many different types of data with a minimum 
number of time signals is covered. The object of a timing 
program is one which provides timing information so that 
any data point may be unambiguously identified in time to 
a desired precision with reference to a common time base. 
Classification of data is covered in relation to timing re- 
quirements. The reading of “mark space” time scales on 
continuous motion recordings is discussed, for both visual 
and automatic reduction. 
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Half-Month Remains to Add New ISA Members for Swagelok 
Awards; Contest Ends Midnight November 30th 


The 1955 national membership cam- 
paign to bring the roster of the ISA 
up to 10,000 full members during the 
Society’s tenth anniversary year, has 
been aided by two contests offering 
separate sets of prizes. 

The ISA Campaign which closed 
June 30 was won by Alex M. Wayne 
of the Northern California Section 
with 31 new members. 

The Swagelok Award Contest, con- 
sisting of a Grand Award of a mink 
cape stole for the ISA member report- 
ing the largest number of new full 
members signed as first endorser and 
the Runner-Up Award of a Minox 
camera and light meter for the next 
largest number, remains open until 
November 30. 

According to the rules of the Swage- 
lok Contest, membership applications 
need not be for the Section of which 
the contestant is a member. Appli- 
cants shall not have been members of 
any classification in the ISA prior to 
present application. 

Contestants shall report the name 
and Section of each new membership 
application sponsored as first endorser 
to Fred A. Lennon, Crawford Fitting 
Co., 884 E. 140th St., Cleveland 10, 
Ohio. Each report must carry the cer- 
tification of the local Section Presi- 
dent. Final reports must be _ post- 
marked not later than midnight, No- 
vember 30. 

In case of ties, the Swagelok Award 
will be made to the contestant whose 
home Section has the greatest per- 
centage increase in full membership. 





CERTIFIED membership applications sub- 
mitted in the Swagelock Award Contest 
are checked by Edward C. Baran (seated) 
national Vice President and Fred A. Len- 
non, President, Crawford Fitting Co., 
donor of the Swagelok Awards. 

There is still time to sign up new 
full members through any ISA Sec- 
tion the applicant chooses and qual- 
ify for the Swagelok Award of an ele- 
gant milk cape stole (a super-special 
birthday, anniversary or Christmas 
gift!) or a remarkable Minox camera 
and light meter. 


Kushnick Named Advisor to Department of Defense 


Executive Director William H. Kush- 
nick has been appointed by the De- 
partment of Defense to head a spe- 
cial committee to review the personnel 
recommendations made to Congress by 
the Hoover Commission in its recent 
report to Congress on the business or- 
ganization of the Department of De- 
fense. He is not salaried, but receives 
expense allowance. 

Mr. Kushnick, formerly director of 
the School of Management, American 
Management Association, New York 
City, served during World War II in 
the Office of the Secretary of War as 
Director of Civilian Personnel and 
Training for over a million employees 
of the Army and Air Force through- 
out the World. In his present ad- 
visory capacity he will be special con- 
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sultant to Assistant Secretary of De- 
fense Carter L. Burgess. 

Named as vice chairman is Rear 
Admiral Robert H. Rice, USN. Other 
members representing the military 
services are Brigadier General Joseph 
B. Crawford, USA, and Duncan Hodges 
for the Army; Brigadier General 
James P. Berkeley, USMC, and Charles 
R. Peck for the Navy; Brigadier Gen- 
eral James L. Riley, USAF, and James 
P. Goode for the Air Force. 

More than 60 specific recommenda- 
tions to improve the management of 
the Department of Defense will be re- 
viewed by Mr. Kushnick’s group. They 
will determine the priority and means 
for putting these changes into effect 
and present their findings to the 
Armed Forces Policy Council. 


FUTURE ISA MEETINGS 


November 14-16, 1955 

Eighth Annual Conference on Electrical Tech. 
niques in Medicine and Biology sponsored by 
AIEE, IRE and ISA. Shoreham Hotel Wash. 
ington, D.C, ‘ 


November 15, 1955 
District Sections and Membership Chairmen tp 
meet in Chicago, III. 


November 16, 1955 

Society Structure and Planning Committee ty 
meet at the Lake Shore Club, 850 North Lake 
Shore Drive, Chicago, III. 


November 18, 1955 
Finance Committee to meet in Pittsburgh, Pp 


November 19, 1955 
Executive Board to meet in Pittsburgh, Pa. 


November 26, 1955 

Society Structure and Planning Subcommitte 
to meet on manual of operations in Philadel. 
phia, Pa. 

January 10-11, 1956 

Yankee Instrument Fair and Symposium spon- 
sored by the Boston Section will be held at 
the Sherry-Biltmore Hotel, Boston, Mass. For 
further information contact Owen C. Jones, 
79 Milk St., Boston 9, Mass. 


January 14, 1956 
Technical Division to meet in Chicago, II), 


February 27-29, 1956 

Executive Board to meet in St. Petersburg, Fis, 
April 5-6, 1956 

Special Technical Conference on Magnetic Am- 
plifiers co-sponsored by AIEE, IRE and ISA 
Central New York Section to be held at Hote 
Syracuse, Syracuse, N. Y. For further in 
formation contact Fred Lingel, 712 Summer 
Ave., Syracuse, N. Y. 

April 25, 1956 

Symposium on “Control Systems Engineering 

Electronic Controls in Industry,” sponsored by 
the Wilmington Section. For further informa- 
tion contact W. G. Schmick, Minneapolis 
Honeywell Regulator Co., Orange St., Wilming- 
ton, Del. 

April 26-27, 1956 

Technical Conference on Electrical Recording 
and Controlling Instruments sponsored by 
AIEE. ASME and ISA cooperating. Will be 
held at the Hotel Bradford, Boston, Mass. For 
information contact E. T. Davis, Leeds & 
Northrup Co., 4901 Stenton Ave., Philadelphia, 
Pa, 

September 17-21, 1956 

11th Annual ISA Instrument-Automation Con- 
ference and Exhibit to be held at New York 
Coliseum, New York, N. Y. For further in- 
formation contact Executive Director William 
H. Kushnick, ISA, 1319 Allegheny Ave., Pitt® 
burgh 33, Pa., or Fred J. Tabery, Exhibit 
Manager, 3443 South Hill St., Los Angeles, 
Calif, (until New York office opens). 


NOW AVAILABLE | 


Many of the 
TECHNICAL PAPERS 
Presented at the 
10th Annual 
Instrument-Automation 
Conference at Los Angeles 
For Titles and Prices 


SEE PAGE 5II 
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Boston Section Sponsors 
Instrument Fair, Symposium 


The Sherry-Biltmore Hotel in Bos- 
ton will be the scene of the Yankee 
Instrument Fair and Symposium spon- 
sorea by the Boston Section, January 
10-11, 1956. 

The Section is sponsoring the Fair 
and Symposium in an effort to keep 
pace with the increasing needs for the 
promotion of instrumentation in New 
England. The Section feels that this 
Fair will provide a means for increas- 
ing knowledge of instrumentation in 
New England as well as give manu- 
facturers an opportunity to exhibit 
their equipment in that area. 

In conjunction with the Fair, the 
Section’s recently activated Laboratory 
and Scientific Instrument Committee 
has arranged for a series of technical 
papers to be presented. 

For further information contact 
Owen C. Jones, 79 Milk St., Boston 9, 
Mass. 


Instrumentation Conference 
Held at Lovisiana Polytechnic 


The 4th annual Instrumentation 
Conference sponsored by the School of 
Engineering, Louisiana Polytechnic 
Institute was held November 3-4, at 
Ruston, La. An exhibit of manufac- 
turers’ equipment was held in the 
Engineering Building. 

Titles of papers and speakers were: 


Instrumentation in Nine Mile Point Power 
Station, by Donald L. Aswell, Louisiana Power 
& Light Co. 

Butterfly Valves, by Charlie A. Dally, Con- 
tinental Equipment Co., Coraopolis, Pa. 

Special Applications of Instrumentation in 
Paper Industry, by T. A. Pugh, International 
Paper Co., Natchez, Miss. 

Instrumentation on Automatic Natural Gas 
Transmission Line, by R. P. Younghaus, Gulf 
Interstate Gas Co., Houston, Texas. 

All Electric vs Pneumatic Instrumentation 
and Control, by David M. Boyd, Universal Oil 
Products Co., Des Plaines, Ill. 

Practical Application of Industrial Flow 
Colorimeters, by W. R. Bradford and Henry J. 
— Beckman Instruments, Inc., Fullerton, 
alif, 


Copies of the proceedings may be 
obtained for $1 from L. R. Daniel, Jr., 
Louisiana Polytechnic Institute, Rus- 
ton, La. 


ASME Diamond Jubilee 
Meeting November 13-18 


The American Society of Mechanical 
Engineers’ Diamond Jubilee Meeting 
will be hold in Chicago, November 
13-18, at the Congress, Conrad Hilton 
and Sheraton-Blackstone Hotels. 

Conferees will hear and discuss 
more than 300 technical papers at the 
110 sessions covering a variety of sub- 
jects. Special features commemorat- 
ing ASME’s 75th anniversary have 
been planned for the six-day event. 

The American Rocket Society, an 
affiliate of ASME, and celebrating its 
*5th anniversary, is holding its ses- 
Slons within the ASME meeting. 


November 1955 


April Symposium Planned 
By Wilmington Section 


“Control Systems Engineering — 
Electronic Controls in Industry” will 
be the theme of a Symposium spon- 
sored by the Wilmington Section at the 
Hotel DuPont, Wilmington, Del., April 
25, 1956. 

Scheduled speakers are: H. C. Daw- 
son of Evershed and Vignoles, Canada 
Ltd:; C. M. Albright, duPont Engineer- 
ing Research Laboratory; Jack Bear- 
ing of Minneapolis-Honeywell Regula- 
tor Co., and Fred Maltby of the Fielden 
Instrument Division of Robertshaw- 
Fulton Co. 

For further information contact 
W. G. Schmick, Minneapolis-Honeywell 
Regulator Co., Orange St., Wilmington, 
Del. 


Chemical Society Plans 
Christmas Symposium 


The final program for the annual 
Christmas Symposium of the Divi- 
sion of Industrial and Engineering 
Chemistry of the American Chemical 
Society, December 29-30, has been an- 
nounced. The two-day affair will be 
held at Frick Chemical Laboratory, 
Princeton, N. J. For further infor- 
mation contact Ernest F. Johnson, 
Department of Chemical Engineering, 
Princeton University, Princeton, N. J. 

Titles of papers and speakers sched- 
uled are: 

THURSDAY, DECEMBER 29 
“Process Control Enters a New Era’ William 
E. Vannah and Lloyd Slater, Control Engineer- 
ing, New York, N. Y. 

“Fundamentals of Automatic Process Control” 

N. H. Ceagliske, University of Minnesota, 
Minnevpolis, Minn. 

“Automatic Control in Continuous Distillation 
—III. The Effect of Imperfect Samp ing Upon 
Control Response and Optimum Sampler Loca- 
tion”—Theodore J. Williams, USAF Institute 
of Technology, Wright-Patterson AFB, Ohio. 
“Distillation Column — Rate of Approach to 
Steady State’”—R. F. Jackson and R. L. Pig- 
ford, University of Delaware, Newark, Del. 
“Sampling and Control Characteristics of an 
Analysis—Controlled Pentane Fractionator’— 
D. E. Berger, Phillips Petroleum Co., Bartles- 
ville, Okla., and G. R. Short, Phillips Petro- 
leum Co., Sweeny, Texas. 

“Prediction of the Dynamic Characteristics of 
Distributed Process Systems—I. Steam-Water 
Double Pipe Heat Exchanger” William C. 
Cohen and Ernest F. Johnson, Princeton Uni- 
versity, Princeton, N. J. 

“Prediction of the Dynamics of a Concentric- 
Pipe Heat Exchanger”—J. M. Moziey, E. I. du 
Pont de Nemours and Co., Inc., Wilmington, 
Del. 

“Dynamics in Flow Control’’—-A. R. Catheron 
and B. D. Hainsworth, The Foxboro Co., Fox- 
boro, Mass. 
FRIDAY, DECEMBER 30 
“Continuous Infrared Analyzers for Process 
Control”—A. Savitzky, E. H. Woodhull, the 
Perkin-Elmer Corp., Norwalk, Conn., and A. 
P. Weber, Consulting Engineer, New York, 
N. Y. 

“Determination of Pneumatic Controller Char- 
acteristics by Frequency Response” Joel O. 
Hougen, Rensselaer Polytechnic Institute, Troy, 
N. Y. and Sidney Lees, Massachusetts Institute 
of Technology, Cambridge, Mass. 

“Pulse Testing a Model Heat Exchanger Pro- 
cess” Sidney Lees, Massachusetts Institute 
of Technology, Cambridge, Mass., and Joel O. 
Hougen, Rensselaer Polytechnic Institute, Troy, 
N. Y. 


“Dynamic Response Analysis of an Air Heater 
Temperature Control System’’—Leslie M. Zoss, 
Norman W. Gollin and Robert I. Edelman, 
Taylor Instrument Companies, Rochester, N. Y. 
“Quantitative Analysis of Cascade Control’ — 

G. F. Franks and C. W. Worley, Min- 
neapolis-Honeywell Regulator Co., Brown In- 
struments Div., Philadelphia, Pa. 


Al Novak Presents Paper at 
Mexican Instrumentation Meet 


A. V. Novak, Chairman, Recom- 
mended Practices Committee, pre- 
sented a paper entitled “Instrument 
Standardization in the United States,” 
before the first annual Short Course 
of Applications of Instruments in In- 
dustry at the Instituto Tecnologico y 
de Estudios Superiores de Monterrey 
in Monterrey, Mexico, on July 19th. 

Mr. Novak’s paper dealt chiefly with 
the efforts of the ISA Recommended 
Practices Committee in establishing 
Practices for instrumentation in the 
U. S. He reports that much interest 
was shown by the Mexican instrument 
people in the progress that has been 
made toward uniform practices. Many 
of the Mexican instrument engineers, 
both users and manufacturers, ex- 
pressed interest in obtaining the use 
and benefits of such uniform practices. 

For the past five years Mr. Novak 
has been Chairman of the ISA Recom- 
mended Practices Committee which is 
a standing committee. The committee 
consists now of 25 instrument engi- 
neers from various parts of the coun- 
try who donate their time and services 
in preparation and distribution of the 
Practices. Some 28 committees are 
active in the preparation of Practices 
to aid both the user and manufactur- 
er in the widespread use of instru- 
ments and automation. 

In addition to discussing the many 
RPs that have been published, and 
those underway, Mr. Novak explained 
the purposes of the ISA to the Mexi- 
cans in attendance at this conference. 
He reports that “a great deal of in- 
terest exists in the formation of an 
organization similar to ISA. Several 
meetings were held in which ways 
and means of establishing Sections of 
ISA in Mexico were discussed. As a 
result, a delegation planned to confer 
with officers at the Los Angeles meet- 
ing for arrangements as to the pos- 
sibilities of establishing the Sections.” 

Mr. Novak believes that many bene- 
fits could be gained by establishment 
of Sections in Mexico and the use of 
automation in Mexico can serve a very 
useful and profitable part of this ex- 
pansion. A great need exists for edu- 
cation along automation lines in this 
new frontier of industrial develop- 
ment. 


British Firms to Participate 
In Ohio Atomic Exposition 


At least 16 British firms will be 
among those participating in the In- 
ternational Atomic Exposition sched- 
u'ed for Cleveland from December 10- 
16, under sponsorship of A. F. Denham 
Enterprises, Detroit. 

Some of Britain’s newest nuclear in- 
struments will be displayed at the 
Cleveland Show. For more informa- 
tion, contact Athel F. Denham, Di- 
rector, International Atomic Exposi- 
tion, 931 Book Bldg., Detroit 26, Mich. 
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After-thoughts on the Los Angeles 
Conference and Exhibit continue to 
come to mind. One such observation 
is in regard to ISA membership iden- 
tification. Because I am relatively 
new in the Society, I was particularly 
eager to spot ISA members and to be- 
come acquainted. As I traveled the 
exhibit areas and as I attended ses- 
sions, I looked constantly for an ISA 
pin in one’s coat lapel and frankly 
found practically none in evidence. 
Just why our members omit wearing 
the ISA pin is a puzzle to me. 


It is an attractive badge and a mark 
of recognition. Even its price is at- 
tractively low. We had banners and 
slogans well placed around the hall 
to emphasize that this was an ISA 
event. Yet without the individual lapel 
pin in equal display there was a miss- 
ing impression on those who were not 
members. Even when visitors came 
to the ISA booth it was not possible 
to give an casy welcome to ISA’ers be- 
cause they did not wear their pins. 


During this year I hope our 79 Sec- 
tions will promote the wearing of the 
ISA pin at their meetings so that this 
habit will carry through to wearing 
the pin at work and every where else. 
Only in this way will each member 
help to bring prestige and knowledge 
of our Society to the public at large. 


Another observation is in regard to 
the Annual Members’ Meeting. There 
was sparse attendance — only a small 
fraction of the total number of mem- 
bers who were in Los Angeles. The 
meeting was well conducted and high- 
ly informative. Those who did attend 
were complimentary as to the gain 
they made in knowledge of our So- 
ciety’s plans and achievements. It 
was generally considered as time well 
spent. While 100 per cent attendance 
is not expected, more should attend 
to reflect the interest and vitality 
which dominates our Society. If a 
lure is needed, we will try to combine 
a light social function with the meet- 
ing next year in New York City. 


In this same vein of increasing mem- 
bership interest and pride in our So- 
ciety, I mention the absence of ISA 
banners at many of our Section meet- 
ings. Some Sections have ISA pen- 
nants but keep them under cover in- 
stead of on display. Others have not 
spent the funds to purchase one. 
Nothing is more impressive to mem- 
bers and prospective members as the 
evidence of prestige which is typified 
by the placing of an ISA banner in 
the meeting hall. It adds dignity to 
a session; it brings respect from speak- 
ers and guests. 


I comment on it here in connection, 


with Los Angeles because there we 
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awarded a number of ISA Section 
pennants to the membership campaign 
winners. They are colorful and easily 
carried to the meetings in a zipper- 
roll. Other Sections can purchase 
these through the National Office. 
They are imprinted with the name 
and seal of the Society as well as with 


SAMA Offers Free Motion Picture Film Directory 


“Advent of 

“Ether for Anesthesia’; 
“The Air We Breathe”; “Yq 
Bet Your Life’; 


The Scientific Apparatus Makers As- 
sociation is offering a film directory of 
free movie and strip films that are 
available. ISA Section Program C€hair- 
men might find this directory useful 
in planning Section activities. 

The directory is available on request 
to SAMA, Public Information Commit- 
tee, 20 N. Wacker Drive, Chicago 6, 
Ill. 

The directory outlines film informa- 
tion for each picture according to 
title, film size, color or black and 
white, running time, description and 
the SAMA member-sponsor where the 
film is available. 

Some of the films available are: 
“The Compound Microscope’; “To 
Greater Vision’; “Pressure and Vacu- 
um Gages”; “Glass, Science and 


the name of the Section. 
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The project is being sponsored he 
cause of the many requests for this 
type of service from science, industry, 


government 
civic groups. 
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ANNOUNCING NEW LOWER PRICES 


OFFICIAL JEWELRY 


OF THE 
INSTRUMENT SOCIETY 
OF AMERICA 
Beautiful Heavyweight 10K Gold Rings 
Onyx Set with ISA Emblem $30.00 
Biue Spinel with Emblem 35.00 


Include ring size and choice of Onyx, or 
Blue Spinel setting with order. 


ton. 








tractive gold lapel butt 


INSTRUMENT SOCIETY OF AMERICA, 1319 Allegheny 
Please send me the following official ISA jewelry I have checked below. 
Payment for the amount checked is enclosed. 





Are You Wearing Your 
ISA Lapel Button? 


ISA members are urged to wear the Society's at 
on designed in the shape 
of the official ISA emblem; inlaid with white 
enamel and approximately one-half inch high. 
Gold-filled button . . 
s+ See, 


. . $2.00. 


Ave., Pittsburgh 33, Pa. 
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NATIONAL PRESIDENT Robert T. Sheen presents a Section Charter to Caslon Thompson, 
President of the new San Diego Section, at a dinner meeting on September 8. James 
Redman and J. McNaney were speakers at the meeting. 


From a small group of only six men 
over two years ago, the story of the 
San Diego Meter Society, or, as it is 
now known — the San Diego Section 
of the ISA, is an impressive one. 


One June 15, 1953 a group of six 
men, both engineers and technicians, 
organized to form the San Diego Meter 
Society. The purpose of the organiza- 
tion was for the study of methods and 
techniques of the repair and calibra- 
tion of electrical meters; promote good 
fellowship among its members and to 
uphold the standard and caliber of the 
profession they represented. 


During two years of existence, the 
membership grew to 18 men, and, real- 
izing the need for expansion of knowl- 
edge and more members, it was decided 
— and form a Section of the 


On June 20, 1955, it was unanimous- 
ly voted upon to affiliate with the ISA. 
Donald R. Jones, of the Los Angeles 
Section, was called to meet with six 
San Diego members to discuss the first 
organizational meeting. Present were 
Caslon Thompson, Fred Thompson, 
Irving L. LeDuc., Bernard Maddow, 


George DiMatteo and Winston Alder- 
son. 


With a growth to 26 members on its 


ae application for a Section Char- 
er was approved and presented to the 
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new Section at a dinner meeting on 
September 8 by National President 
Robert T. Sheen. 


Present officers of the Section, which 
now totals 45 members, are: Caslon 
Thompson, President; Fred C. Thomp- 
son, Vice President, and Irving LeDuc, 
Secretary-Treasurer. 


The future of the San Diego Section 
appears very promising. Programs for 
the next six months have been sched- 
uled by the Section Program Chair- 
man, Bernard Maddow, featuring prom- 
inent speakers, panel discussions, tech- 
nical reports and films.—IJ. L. LeDuc. 


Hinkley, Scallon Address 
Fox River Valley Section 


H. L. Hinkley, of The Foxboro Com- 
pany, was the featured speaker at the 
October 4 meeting of the Fox River 
Valley Section. Mr. Hinkley, who is a 
member of the Milwaukee Section, 
spoke on “Filled Systems for Tempera- 
ture Measurement.” 


“Liquid Level Control” was the sub- 
ject of a talk at the November 1 meet- 
ing of the same Section. Speaker that 
evening was Nicholas Scallon of Fisher 
Governor Co., and a member of the 
Chicago Section.—C. Hoyt. 


SECTION CORRESPONDENTS 
are invited to submit Section 
News to the Managing Editor, 
National Office. DEADLINE 
is 10th of month preceding 
month of publication. Clear 
glossy photos of “action” news 
are desired with identifications. 


Wilmington Section Sponsors 
Instrument Training Courses 


The Wilmington Section is sponsor- 
ing two training courses for the 1955- 
56 season. 


The first course, “Basic Instrument 
Electronics,” is being taught by Tom 
Vick Roy of the E. I. du Pont de Ne- 
mours Co., Inc., and will start with 
basic electronics and progress to a 
point where the student will be famil- 
iar with the circuitry of modern elec- 
tronic instruments. Laboratory work 
will be included consisting of construc- 
tion of simple functional circuits and 
trouble shooting difficulties in popular 
electronic equipment. 


The second course, “Application of 
Frequency Response Methods” will be 
given by Ted James, also of the E. I. 
du Pont de Nemours firm. This course 
will present application of the methods 
to the calculation of performance of 
control systems, determination of lim- 
iting components, evaluation of the 
economics of alternate systems and 
improvement of performance. 


This second course will be directed 
at describing the practical methods 
used including process testing, calcu- 
lation of parameters and graphical de- 
termination of performance. — C. N. 
Zimmerman. 


Lake Charles Section 
Announces New Officers 


W. L. Willoughby was elected Presi- 
dent of the Lake Charles Section at a 
meeting on September 1. Other officers 
elected in that Section are: W. O. 
Suydam, Vice President; W. M. Craw- 
ford, Secretary and Robert I. Ash, 
Treasurer.—R. W. Groendycke 


Wichita Section Announces 
Officers, Meeting Schedules 


New officers in the Wichita Section 
are: Quintin Q. Brakebill, President 
and Harold T. Noble, Secretary. The 
Section will meet on the second Mon- 
day of each month at the Holiday Inn, 
Wichita, Kansas.—-H. T. Noble 
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Kinney at Baltimore Meet; Fuel Course Outlined 


Robert M. Kinney, District Chair- 
man of the Sections and Membership 
Committee from Washington, D. C., 
addressed the September 9 meeting of 
the Baltimore Section. This first 
meeting of the new season was the 
Section’s ninth annual “Sponsors Din- 
ner Meeting.” 


Mr. Kinney outlined some pertinent 
information concerning the functions 
of his Committee on the national level. 


Under the direction of John Berwick, 
Education Committee Chairman, the 
Baltimore Section has planned a series 


Electronic Instruments Talk 
At Cleveland Section Meeting 


Featured speaker at the September 
14 meeting of the Cleveland Section 
was N. Klivans, of the Brush Elec- 
tronics Division of Clevite-Brush Cor- 
poration. Mr. Klivans discussed the 
application and design of electronic 
instruments employing electric crys- 
tals. 


The cooperation of the Cleveland 
Section in the establishment of a new 
ISA Section in Ashtabula, Ohio, was 
discussed at the same meeting and 
plans for this cooperation were form- 
ulated.—F. W. Kirk. 


Brown Instrument Official 
Cumberland Section Speaker 


Harold A. Sholl, Industrial Manager 
for flow meters and electronic compo- 
nents at Brown Instrument Company, 
Philadelphia, was speaker at the Sep- 
tember 28 meeting of the Cumberland 
Section. Mr. Sholl spoke on “Flow 
Meters and Pressure Gages.” 


Using slides to illustrate his lecture, 
Mr. Sholl’s presentation covered what 
is pressure?, why do we want to meas- 
ure?, how do we measure?, methods 
and physical principles, applications 
and control and maintenance. — C. 
sapst. 


Development Engineer 
At Paducah Section Meet 


R. Clark DuBois, a development en- 
gineer, Ashcroft Gauges, was. the 
featured speaker at the October 6 
meeting of the Paducah Section. Mr. 
DuBois, who is a member of the New 
York Section, spoke on “Position and 
Force Balance Types of Pneumatic 
Transmitters.”—C. T. Overby. 


of lectures on “Fuels and Their Com- 
bustion” for the coming year. 


The course, which is to be present- 
ed in six sessions to cover the basic 
elements of fuel properties, combus- 
tion, burning equipment and control, 
is as follows: Fuels and Their Basic 
Properties; Combustion Characteristics 
of Fuels; Combustion Calculations; 
Fuel Burners; Fuel Applications and 
Fuel Handling and Control. 


The course also includes a prepared 
outline and bibliography for each stu- 
dent.—G. E. Rhodes. 


Indianapolis Section Tours 
Western Electric Company 


The program for the October 11 
meeting of the Indianapolis Section 
consisted of a tour of the Western 
Electric Company plant and a dinner 
at the plant cafeteria. 


Following dinner the group  pro- 
ceeded on a comprehensive tour of the 
plant. Molding of plastic telephone 
components and the assembly of tele- 
phone instruments were of particular 
interest to Section members.—G. W. 
Bockstahler. 


Twin City Section Tours 
Minneapolis-Honeywell Lab 


Following a meeting on September 
27, Twin City Section members were 
given a tour of the Minneapolis-Honey- 
well Research Laboratory. A group of 
engineer guides conducted the tour for 
55 members of the Section. 


While at the laboratory the Section 
heard a talk given by Dr. Van Bear- 
inger, Assistant Director of Research. 
After the tour the group witnessed 
a demonstration of an analog computer 
which can be set up to simulate any 
house or building and determine auto- 
matically the best control system. 


Prior to the M-H tour, the Section 
held a meeting at which a vote of ap- 
proval was extended to the Ramsey 
Engineering Co., St. Paul, Minn., for 
joining the local Section 100 per cent. 

R. J. Bierman, 


G. L. Holliday Fills Vacancy 


Due to the transfer of W. T. Reid, 
Secretary of the Central Illinois Sec- 
tion, G. L. Holliday has been appointed 
to fill the vacated position. 





Philadelphia Section Hears 
Brand on ‘ISA Activitives’ 


Principal speaker at the September 
21 meeting of the Philadelphia See. 
tion was National President Warren 
Brand. His subject was “Highlights 
of ISA Activities.” 


P. T. Quarracino, Vice President in 
Charge of Production of the Precision 
Thermometer and Instrument (Cop. 
pany, gave a talk on the installation 
of industrial glass stem thermometers 
at the same meeting. Also featured 
was a briefing of some of the most 
uoteworthy items of the Los Angeles 
Conference and Exhibit given by mem. 
bers who attended the West Coag 
show. 


The Engineers Club of Philadelphia, 
located at 1317 Spruce St., has beey 
named the new meeting place of the 
Philadelphia Section. The Section re. 
cently became an Affiliate Member 
group of the Engineers’ Club of Phils. 
delphia.—W. F. Kamensky. 


Spectroscopy, Isotope Research 
Discussed at Kansas City Meet 


“Principles and Applications of In- 
strumentation in Spectroscopy, Isotope 
Research” was the theme of a talk by 
J. Rand MeNally, Jr., of the Oak Ridge 
National Laboratory, at the October 
meeting of the Kansas City Section. 


Mr. McNally reviewed the origin and 
production of optical spectra and dis 
cussed in detail the principles and ap 
plications of prism and grating spec 
trographs. He also covered techniques 
in spectroscopic instrumentation in 
volving two-dimensional or “crossed” 
spectra.—M. J. Duncan. 


Milk Sanitation Expert 
Addresses Atlanta Section 


“What the Sanitarian Expects of the 
Instrument Engineer” was the topit 
of a talk by H. E. Eagan at the Atlanta 
Section meeting September 26. Mr. 
Eagan is a milk sanitation training 
consultant, U. S. Public Health Serr 
ice, Communicable Disease Center, At 
lanta, Ga. The meeting was held at 
the O.D.K. Banquet Hall on the Georgi# 
Tech campus.—W. C. White. 


Oak Ridge Elects Officers 


The newly-elected officers of the Oak 
Ridge Section are: A. H. Fowler, Pret 
ident; E. C. Hutchison, Vice President; 
H. E. Cochran, Secretary and A. M. 
Hillings, Treasurer.—H. E. Cochran. 
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Paper Presented at Chicago 
Section October Meeting 


“The Republic Electronic Master 
Control System” was the title of a 
paper presented at the October meet- 
ing of the Chicago Section. 


Alfred C. Wenzer, of Republic Flow 
Meters Company, presented the paper 
which covered application of the Re- 
public Control System to a boiler com- 
bustion control. A description of some 
unusual circuits for adding, subtract- 
ing, biasing and multiplying was also 
included. 


J. H. Cuthbert, of U. S. Steel Corp., 
was guest speaker at the November 
meeting. Subject of his talk was 
“Steel Plant Instrument Maintenance 
Facilities and Personnel Training.” 
T. Gluck. 


New Jersey Section Opened 
Education Program October 18 


The title of an education program 
being conducted by the New Jersey 
Section is “Process Control Applica- 
tion.” Students participating in the 
course, which opened October 18, will 
meet on the third Tuesday of each 
month from 7:30 to 10:00 P.M., and 
will run for eight months. 


The course will tie in the control in- 
strument application with process de- 
sign considerations. The following 
subjects will be covered: fundamental 
principles of control of an integrated 
process; process characteristics; types 
of control valves; control modes and 
optimum controller settings using 
techniques described by the Ziegler- 
Nichols papers and others: study of 
portions of Eckman’s text; demonstra- 
tion of a pneumatic process analog; 
flow pressure, level, and temperature 
control applications. 


Harry F. Moore and Leonard Hol- 
lander of the Esso Research and En- 
gineering Company will be instructors. 
—F. R. Smith. 


Muscle Shoals Section 
Launches 1955-’56 Season 


The first meeting of the Muscle 
Shoals Section for the 1955-56 season 
was held September 28. Guest speaker 
for the evening was H. S. Garrett, 
Manager of the Application and Engi- 


heering Department of Moore Products 
Company. 


ee of Mr. Garrett’s talk was 
Peration and Maintenance of Pneu- 


matic Force Balance Transmitters and 
Controllers.”—¢, P. Posey. 
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The most interesting thing to most people — is other people 


H. W. Hilker of the Los Angeles 
Section, G. L. Harman, Jr., of the Mil- 
waukee Section and R. W. Duensing 
of the Chicago 
Section, have 
been divisional 
sales managers 
of Bailey Meter 
Company. Bail- 
ey, whose head- 
quarters are in 
™. Cleveland, man- 


ufactures in- 


struments and 
H. W. Hilker 





automatic con- 
trols for power 
and process in- 
dustries. Each 
of the men appointed will direct sales 
activities in his division. Mr. Hilker, 
Ceramics’ and 
N on - Ferrous 
Metals Division 
Manager joined 
the company as 
a sales-service 
engineer after 
his graduation 
from the Uni- 
versity of Mis- 
souri in 1942. 
Mr. Harman, 
Pulp and Paper 
Division Acting 
Manager, is 
manager of the firm’s Milwaukee dis- 
trict office. He joined Bailey in 
1937. Mr. Duen- 
sing, Water and 
Waste Treat- 
ment Division 
Acting Manag- 
er, joined Bailey 
in 1948 as a 
sales-service en- 
gineer. He re- 
ceived bachelor 
j of science de- 
of) Brees in electri- 





G. L. Harman 


) cal and civil en- 
tg gineering from 
University o f 
Illinois. 

* . * 

Earl W. Pitt, a member of the Ark- 
La-Tex Section, has been named 
branch manager of Los Angeles 
Branch of The Foxboro Company, 
Foxboro, Mass. He replaces R. E. 
Rogers who has been appointed man- 
ager of the firm’s West Coast sales 
activities. Mr. Pitt was formerly 
branch manager of the Shreveport, 
La. office. 

David P. Thomas, industrial engi- 
neer, and also a member of the Ark- 
La-Tex Section has been named to 
replace Mr. Pitt as manager of the 
Shreveport office. 


R. W. Duensing 








Ash Wood, a member of the Los 
Angeles Section, has been appointed 
sales represent- 
ative for Syn- 
tronic Instru- 
ments, Inc., Ad- 
dison, IIl. In 
his new capaci- 
ty Mr. Wood 
will handle dis- 
tribution of the 
firm’s yokes and 
focus coils in 
California. Mr. 
Wood is also 
Vice President 
of the Los An- 


geles Section. 


Ash Woo 


Ralph A. Anderson, a member of the 
Chicago Section, has announced his 
resignation from the Vice Presidency 
in Cnarge of Design and Development 
Engineeri:g of Panellitt, Inc., Skokie, 
Ill. Mr. Anderson’s resignation was 
effective September 1. 


J. E. Sullivan, a member of the 
Washington Section, has been ap- 
pointed Manager of the Washington, 
D. C., offices of 
Lear, Inc. Mr. 
Sullivan is re- 
signing as civil- 
ian chief of the 
Bureau of Aero- 
nautics Ajir- 
borne Equip- 
ment Division 
after 31 years 
of Navy service 
since his grad- 
uation from the 
Naval Acade- 
my in 1924, He 
holds the rank of Captain, USNR. 
During World War II, Capt. Sullivan 
was awarded the Legion of Merit and 
was twice commended for his achieve- 
ments in the development of airborne 
equipment, a field in which he has 
been engaged since 1928. 


J. E. Sullivan 


Robert M. Benson, a member of the 
Los Angeles Section, has resigned his 
position as Vice President of Gyro- 
mechanisms, Inc., to form Inertial In- 
struments, Inc. The new company, 
located in Santa Monica, will special- 
ize in mass flowmeters and associated 
equipment. 











ALBUQUERQUE 
H. D. Chambliss, Sandia Corp. 
Keith D. Nelson, Sandia Corp. 
J. A. Southwick, Sandia Corp. 
ATLANTA 
J. J. Galleher, C. B. Rogers & Associates 
Thomas Elliott Bell, Jr., Automatic Controls 


Co. 
BALTIMORE 
Delbert G. Clark, Army Chemical Center 
William T. Fulford, Bethlehem Steel Co. 
C. Edward Lotz, Rhodes Controls Co. 
Edward B. Richardson, Bethlehem Steel Co. 
Leonard Seay, Sr., Bethlehem Steel Co. 
William S. Simon, Bethlehem Steel Co. 
Frederick Sobel, Johns Hopkins University 
James B. Walker, Howell-Lanier Eng. 
BATON ROUGE 
Th J. Folendore, Jr., Ethy! Corp. 
Warren E. Green, Ethy! Corp. 
BOSTON 
Kurt S. Lion, Mass. Instrument Technology 
Lab 





Allen K. Swanson, Fabric Research Lab. 
CHATTANOOGA 

Fred L. Castleman, Cramet Inc. 

Ralph W. Thomas, Southern Chemical Co. 
CHICAGO 

Stelios Regas, International Harvester Corp. 


CINCINNATI 

Theodore Athanasakes, Genera! Electric Co. 

Perry M. Latsan, General Electric Co. 

Arch G. Robison, Genera! Electric Co. 
CENTRAL ILLINOIS 

Albert H. Rabe, Caterpillar Tractor Co. 

John A. Wiedmann, A. W. Cash Co. 
CENTRAL NEW YORK 

Rexford C. Metzler, Fielden Instrument Div. 
COLUMBUS 

David Maynard Gibson, Taylor Instrument 


Co. 
William H. Riedhart, North American Avia- 
tion, Inc. 
DENVER 
Paul A. Anderson, U. S. Government 
Robert A. Fisher, Denver Research Institute 
Hilbert Edward Fletcher, Colorado School of 
Mines 
Robert L. Lunsford, U. S. Government 
Joey Romero, U. S. Government 
Robert W. Tressler, Rocky Mountain Arsenal 
Orville A. Wilson, U. S. Government 
DETROIT 
Eldon R. Funk, The Detroit Edison Co. 
Raymond A. Gallant, Chevrolet Div. of 
General Motors Corp. 
HOUSTON 
J. Carl Bland, Jr., General Controls Co. 
Paul E. Nichells, Jr., Gulf Publishing Co. 
Ralph G. Sproston, Jr., Shell Chemical Corp. 
LARK CHARLES 
Percy Jack Carroll, 
Chemical Co. 
William M. Crawford, Columbia Southern 
Chemical Co. 
LOS ANGELES 
James W. Bowser, Lockheed Aircraft Corp. 
Elton Conrad, Robertshaw-Fulton Controls 


Columbia Southern 


Co. 
James T. Dicus, North American Aviation, 


Inc. 
Kenneth Charles Fetty, North American 
Aviation, Inc. 
Charles Ernest Gray, Retron Corp. 
Lamar W. Hart, Wiancko Engineering Co. 
Mark K. Howlett, Beckman Instruments, Inc. 
Roy D. Johnson, The Bristol Co. 
Richard Lavine, The Richard Lavine Co. 
Michael S. Lohman, Merchants Personnel 


Agency 

Clifford A. Miller, Agra Div. Beckman In- 
strument Co. 

Dr. Irwin A. Moon, Moody Institute of 
Science 

Harry C, Morgan, North American Aviation, 
Inc. 

M. C. Palmer, Palmer Instruments Co. 

Hans Rutishauser, Automation Instruments 


Inc. 
John O. Shank, Manning Maxwell & Moore 
Harvey M. Shoemaker, H. M. Shoemaker & 
Associates 
Irving Sherlock, Northrop Aircraft, Inc. 
R. L. Sink, Consolidated Engineering Corp. 
E. Felton Taylor, E. Felton Taylor Insurance 
Aaron Waxman, Hagan Corp. 
Louis C. Thayer, Arnold O. Beckman Inc. 
Vernon H. Vogel, Robertshaw-Fulton Con- 
trols Co. 
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John Richard Wenker, Robertshaw-Fulton 
Controls Co. 
John G. Weisenborn, North American Avia- 
tion, Inc. 
Edward D. Woodring, Fischer & Porter Co. 
MEMPHIS 
John J. Wilson, Jr., Johnson Service Co. 
MILWAUKEE 
Leonard J. Burant, Froedtert Malt Corp. 
MOJAVE DESERT 
Al Oliverio, Neely Enterprises 
Ward H. Klages, Lockheed Aircraft Corp. 
Warren E. Nelson, General Electric Co. 
John G. Williams, E. I. du Pont de Nemours 


Co. 
NEW JERSEY 

E. Stuart Davis, Weston Electric Instrument 
Corp. 

Leslie A. Good, The Lummus Co. 

George J. Klarman, The Lummus Co. 

Olivers Griffith Lewis, Esso Research & En- 
gineering Co. 

Remo Mariani, Helipot Corp. 

Herman Mueller, Liquidometer Corp. 

Erle B. Renwick, Jr., Gawler Knoop Co. 

Raymond R, Schramm, Thomas A. Edison, 


ne. 
James P. Stoddart, Esso Standard Oil Co. 
Joseph M. Tak, Hercules Powder Co. Inc. 
Henry E. Whittle, Jr., Potter Aeronautical 


_ 


0. 
Allen M. Shore, Baldwin Lima Hamilton 


Corp. 
NIAGARA FRONTIER 
Clifford W. Dunbar, M. Jacobs & Associates, 
Inc. 
Kenneth J, Fees, International Minerals & 
Chemical Corp. 
Reagan Houston, Linde Air Products Co. 
Warren L. Jones, Technical Charts Inc. 
Maurice R. Mannix, Trico Products Corp. 
Edward J. Morrow, The Stone Co. 
Joseph R. Shafer, Hagan Corp. 
NORTH TEXAS 
—— M. Eckert, Chance Vought Aircraft 
ne. 
James A. Rogers, Pacific Scientific Co. 
NORTHERN CALIFORNIA 
Lincoln C. Martin, Shell Chemical Corp. 
Charles R. Saunders, Stanford Research In- 
stitute 
PENSACOLA 
W. O. Davis, International Paper Co. 
James H. Franklin, Chemstrand Corp. 
Walter Edward Rodak, St. Regis Paper Co. 
J. O. Pearson, International Paper Co. 
PERMAIN BASIN 
Ronald L. Geer, Shell Oil Co. 
Clarence Varndell, Phillips Petroleum Co. 
PRESQUE ISLE 
Walter J. Matthers, Marathon Electric Co. 
Edward C. Christop, General Electric Co. 
RICHMOND HOPEWELL 
Charles Alexander Gregory, Jr., Flight Re- 
search Inc. 
PITTSBURGH 
Daniel F. Fox, Jr., Student Univ. of Pgh. 
ROCHESTER 
Anthony Ernest Turner, Taylor Instrument 


Co. 
William J. Berk, Taylor Instrument Co. 
SABINE NECHES 
Clayton R. Brooks, East Texas Paper Co. 
Andrew J. Dionne, E. I. du Pont de Nemours 
Co., Ine. 
Henry C. Johnson, The Rice Institute 
SAN DIEGO 
Joseph F. Shelar, Ryan Aeronautical Co. 
Norman D. Baird, Convair 
Alfred Daniel Mardel, Convair 
Edward O. Zeitler, Convair 
SEATTLE 
Donald F. Eldridge, Boeing Airplane Co., 
Sonic Instrument Co. 
David H. Lee, Fairman B. Lee Co. 
Arthur T. Snyder, Boeing Airplane Co. 
ST. LOUIS 
Reyburn B. Yates, Carter Carburetor Co. 
SAVANNAH RIVER 
Robert N. Bailey, E. I. du Pont de Nemours 
Co., Ine. 
C, E. Davis, E. I. du Pont de Nemours Co., 
Inc. 
John G. Williams, E. I. du Pont de Nemours 
Co, Ine. 
TOLEDO 
John M. Byal, Libbey Owens Ford Glass Co. 


A 
Harold Stevenson Field, Geophysical Research 
Corp. 


TWIN CITY 
Milton G. Malmquist, Minnesota in 
Mfg. Co. 
Clarence W. Swanson, Minneapolis-H 
Reg. Co. 
WASHINGTON 
Jules Joslow, Ampex Corp. 
Paul J. Weber, Ampex Corp. 
Robert A. Sweet, Navy Department 


WAYNE COUNTY 
Leonard J. Frankwitz, General Electric G 
James D. Leslie, J. D. Leslie Co. 
Eric O. Prange, Claud S. Gordon 


WICHITA 
John E, Lee, Boeing Airplane Co, 


WILMINGTON 
Thomas A. Gamble, Hercules Powder Co, © 


MEMBER AT LARGE 
Jack T. Meyer, General Electric Co, 


FOREIGN 
W. Maass Deip!]-Phys. 
Co. 
Colin J. Couper, Standard Vacuum f 


Northern California Section — 
Has Maintenance Discussion 


The October meeting of the Nort 
California Section featured a mai 
ance panel on _ force-balance 
mitters. 


M. F. Parr, regional field en 
The Foxboro Co., and E. §&. 
regional field engineer, Minne 
Honeywell Regulator Co., des 
Section members the features of 
balance transmitters. T. W. 
Hoosear, instrument engineer, 
Development Co., and Mr. Carl § 
The Foxboro Co., completed the) 
cussion with talks on installation 
maintenance pitfalls. A question) 
answer period followed. 1 


At the September meeting, # 
Wayne presented to the Section 
pennant he received in Los 
during the Show. The Section 
Contest for a better than 25% ine 
in its membership.—A. E. Lee. 


Paducah Section Elects 
1955-1956 Officer Slate 


New officers in the Paducah § 
are: C. H. Yoho, Chairman; H. 8 
Leppla, Vice Chairman; Char 
Overby, Secretary; W. C. 
Treasurer and R. Millican, Nat 
Delegate. John B. Russell was 2 : 
Alternate National Delegate. — 4# 
Overby. 


REPRINTS—If you are interes 
100 or more reprints of an article 
any issue of the ISA Journal, spe 
prices will be quoted upon requ 
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